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FOREWORD 


Condensed  data  on  available  iniorination  storage  and 
retrieval  capabilities  is  compiled  in  this  report,  which  is 
intended  for  Air  Forte  use,  especially  in  organizations 
involved  with  information  handling. 

The  authors  express  their  sincere  thanks  to  the  person¬ 
nel  of  the  organizations,  both  commercial  and  govern¬ 
mental,  who  contributed  to  this  compendium. 


ABSTRACT 


The  contents  of  this  compendium  have  been  selected  for  the  purpose  of  indicating 
existent  hardware  capability  for  information  storage  and  retrieval.  As  such,  this  com¬ 
pendium  is  intended  as  a  guide  and  future  reference  in  applying  storage  and  retrieval 
capabilities  for  satisfying  Air  Porte  data  handling  requirements. 

In  compiling  this  information,  particular  attention  has  been  directed  toward  devices 
and  associated  techniques  of  the  special  purpose  type,  and  applicable  for  the  mass  storage; 
of  textual  and  graphic  information.  Most  of  these  equipments  have  some  degree  of 
uniqueness,  such  as  a  particular  tjpc  of  storage  medium  or  storage  medium  format,  In 
order  to  minimise  repetition,  multiple  entries  of  similar  items,  such  as  tape  units,  magneto 
discs,  and  magnetic  drums,  have  been  excluded.  Thus,  this  report  emphasizes  the  different 
types  of  equipment  available  rather  than  the  varieties  svithin  each  type. 

‘("his  compendium  has  been  compiled  primarily  from  information  obtained  by  formal 
request  from  commercial  organizations.  It  has  been  supplemented  hv  documentation 
available  within  the  information  Processing  Branch  at  RAIKi.  However,  because  of  a 
lack  of  cooperation  from  many  commercial  organizations,  this  collection  of  information 
if  not  os  complete  as  possible  Dr  as  desired. 
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INTRODUCTION 


Probnbly  the  most  common  And  most  elementary 
form  of  a  storage  and  retrieval  system  is  the  standard 
hie  drawer.  When  this  proves  to  he  inadequate,  the 
next  resort  may  be  a  card  indexing  technique  similar-  - 
to  the  library  Card  Catalog.  If  this  technique  still 
leaves  much  to  be  desired,  then  several  avenues  of 
approach  arc  available.  These  include  the  use  of 
microfilm,  manual  lilcs,  and  different  forms  of 
storage  using  mechanical,  electro-mechanical  and 
electronic  contrivances. 

However,  through  all  these  levels  of  sophistica¬ 
tion,  one  important  factor  is  present — that  the  rela¬ 
tionship  between  the  elements  of  a  storage  and 
retrieval  system  and  how  they  arc  applied  is  still 
determined  from  past  experience  and  trial-and  rror. 
Tills  situation  prevails because  j>f_  a  lack  of  a  general 
iheur)  of  Information  on  storage  and  retrieval.  As  a 
result,  each  system  has  to  be  evaluated  on  its  per¬ 
formance  in  the  application  Jar  which  it  was  spe¬ 
cifically  designed.  This  situation  has  encouraged  the 
development  of  equipments  Tor  each  particular  type 
of  application  end  has,  therefore,  provided  the  many 
tlcviccs  and  techniques  available  today. . 

As  the  state  of  the  art  in  this  urea  has  progressed, 
the  tendency  has  been  to  attain  greater  access  speed 
for  large-capacity  files  through  various  degrees  .of 
random  access,  the  condition  in  which  the  storage 
location  is  approached  directly  without  first  referring 
to  other  locations.  In  contrast,  sequential  storage, 
approaching  a  storage  location  after  proceeding  from 
another  location,  is  generally  considered  slower  and 
is  used  predominantly  in  less  active  files.  However,  by 
using  various  combinations  of  indexing,  coding,  file 
organization,  storage  media  and  storage  formats,'  the 
capability  and  operating  characteristics  of  a  system 
employing  random  muss  or  sequential  storage  can  he 
varied  extensively.  Since  each  form  of  storage  is  avail¬ 
able  in  various  equipment  configurations,  the  equip¬ 
ment  characteristics,  not  the  storage  concept,  become 
critical  when  considering  capability.  Ibis  is  illustrated 
by  the  fact  that  it  is  possible  to  select  several  sequen¬ 


tial  access  storage  systems  that  arc  superior  to  certain 
random  access  systems  in  a  specific  operational 
environment. 

Therefore,  although  recent  developments  arc,  in 
many  instances,  considered  advances  in  the  state  of 
the  art  and  promise  faster  .icctss  time  and  greater — 
storage  density,  just  what  is  required  is  still  deter¬ 
mined  by  systems  analysis  and  past  experience.  'Hie 
selection  of  appropriate  equipment  char.’  :tcristics  is 
now  complicated  by  the  multitude  of  equipments 
available.  It  is  hoped  that,  in  this  respect,  this  report 
will  be  of  help. 

The  items  in  this  compendium  have  been  described 
according  to  an  established  format  which  was  selected 
so  that  most  of  the  pertinent  data  on  each  equipment 
or  technique  is  provided  in  nnrngraplf  form.  Indicated 
in  outline  form  for  each  entry  is  theTollnwjng : 

..  /  V  '  > 

»  Name  of  equipment 

•  Status _ 

•  Mililaij  Sponsorship  (if  none,  the  dc  -Inprrl 

•  Agency  -  _  - -■ - V",  ’ 

•  Contract  Number  v 

e  Contractors 

•  Date  available  and/or  delivery  time 

•  Cost 

Tlic  subject  content  of  this  compendium  includes 
storage  files,  and  equipments  and  techniques  that 
utilize  one  or  more  of  the  following  storage  methods; 

•  Chemical 

•  Magnetic 

•  Photographic 

•  Surface  Deformation 

•  Surf.uc  Perforation. 
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SECTION  I 

CHEMICAL  STORAGE 


PHOTOCHROMIC  MICRO-IMAGES 

SltitHs — Successful  feasibility  model 

Diielojier — 'Hie  Nalion.il  Cash  Register  Company 

I)i  lie  A  lull  it  hie  Not  available 

Cnsl — Not  available 

Description  of  Equipment 

The  NCR  photochromic  micro-image  process  pro¬ 
vides  the  capability  of  high  -density  document  storage 
by  utilizing  both  microfilm  and  photochromic  mate¬ 
rials.  The  advantage  of  this  technique  is  that  image 
reductions  on  photochromic  materials  are  cmsiblc 
and,  therefore,  convertible  before  final  recording  on 
microfilm.  Using  this  method,  linear  reductions  of 
200:1  arc  feasible  for  an  operational  situation  han- 

tiling  normal  business Alucoments.  - 

A  micro-image  system  would  include  the  following 
elements ; 

•  PCMI  Cnmera/Recordcr — This  device  will  reduce 
micro-image  from  35mm  microfilm  onto  photo- 
chromic  film. 

•  Off-line  refrigerated  file — PCMI  master  plates 
will  he  stored  in  this  file  until  required  fur  up¬ 
dating. 

•  Contact  printer  — •  This  unit  will  produce  micro¬ 
image  cards  from  the  micro-image  master  film 
prepared  by  the  I'CMI  C.tmera/IWordcr. 

•  Micro-image  viewer — For  viewing  inter  -  ullage 
cards. 

•  Hard  copy  primer--  For  hard  cope  prim  out  of 
enlarged  micro-images. 

I 

•  Micro-image  card  file  For  storage  of  inii to¬ 
nnage  cards. 

Operating  Characteristics 

The  NCR  photiuhroniic-  materials  consist  of  .1 
molecular  dispersion  of  lighi  sensitive  dees.  When 
exposed  to  radiant  energy  in  the  visible  <•--  ne..r- 


visible  portions  of  the  spectrum,  they  exhibit  a 
reversible  spectral  absorption  effect.  In  using  this 
effect,  these  dyes  can  'be  made  to  retain  twn-diinen- 
sion.il  patterns  or  linages  which  are  optically  trans¬ 
ferred  to  their  surface.  NCR  photochromic  coalings 
can  lie  coated  on  the  same  type  of  substrates  as 
photographic  emulsions  and  can  exhibit  excellent 
resolution  capabilities.  Also,  both  nositive-ln- negative 
and  direct-positive  transfers  arc  possible.  These 
coatings  are  completely  grain-free,  have  low  gamma, 
and  exhibit  inh-  irmly  high  resolution.  When  ex¬ 
posed,  tl-e  image  is  immediately  visible  with  no 
development  process  reepiircd. 

"ITtc  image  appears  with  phesrorhromic  materials 
where  the  individual  molecules  -are  switcher!  from 
either  the  colored  or  the  colorless  state  of  radiattipt  by 
light  of  the  proper  wavelength.  All  of  the  NCR  coal¬ 
ings  now  in  use  switch  to  the  jjnloml  state  when  iiilar- 
ultraviolet  Tight  Is  uieffi'A  colorless  state  is  achieved 
by  using  either  heal  or  visible  light. 

Tlie  life  of  photochromic  images  is  dependent 
upon  the  ambient  icrn|>efalnre  of  the  coating.  At 
room  temperature,  image  life  is  only  a  few  hours  butv 
as  the  temperature  is  lowered,  life  can  he  extended  t<3 
months  and  even  years. 

Because  the  semi-permanent  characteristic  of  pho- 
(ocliri'inic  images  prevents  their  us;f  for  archival 
storage,  NCR  has  devised  a  system  which  includes  the 
transfer  of  photochromic  micro-images  to  a  higli- 
resolution  photographic  film  for  islo/agc.  In  using 
this  concept,  NCR  has  t.ckcn  advantage  jif  the  resolu- 
ti  rcvci xihility  an-l  immediate  image  capability  of 
the  photochromies  and  has  combined  this  with  the 
permanency  of  the  silver  halide  emulsion. 

Medium/, iticin  of  die  N(  It  I’t  Ml  process  requires 
that  the  original  doe  umciit  1st  first  transferred  to  high- 
quality  Lotnemion.d  microfilni.  I’toplrly  filtered, 
near  ultras  inlet  radiation  is  then  directed  through  the 
transparent  microfilm  and  into  die  micro  image- 
optics  where  it  is  focused  on  a  phutnehruiniv  plate. 
This  forms  a  miniature  image  on  the  pbuioeliroiiiir 
coaling  Such  that  up  to  ’625  (ilia e-images  could  he 
pl.u.vd  on  a  V"  x  5"  jipofodirninii  plate.  This  pi, He 
vvili  (hen  he  used  for  producing  duplicate  iniiro- 
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image  cards  (in  photographic  film  for  dissemination 
at  a  reduction  ratio  of  200:1.  Four  hundred  of  these 
3"  x  3"  cards  could  contain  a  file  of  one  million 
documents. 

This  NCR  PCM  I  system  has  been  designed  for 
applications  requiring  the  original  document  or  its 


facsimile  in  the  form  of  either  microfilm  or  micro, 
image  and  high-density  storage.  Since  this  system's 
characteristics  arc  compatible  with  numerous  micro¬ 
filming  techniques  and  equipment,  it  is  adaptable  for 
use  with  various  input  and  output  media  configura¬ 
tions. 


/ 
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SECTION  II 

MAGNETIC  STORAGE 


Because  of  its  desirable  characteristics,  magnetic 
storage  has  been  utilized  extensively  in  information 
handling.  Most  appealing  arc  its  erasihility  and  free¬ 
dom  from  processing,  allowing  instant  use  of  infor¬ 
mation  after  recording.  Such  characteristics  h.nc 
encouraged  the  development  of  many  forms  of 
magnetic  storage  for  various  applications.  The  for  us 
considered  here  arc: 

•  Magnetic  Card 

•  Magnetic  Drum 

•  Magnetic  Disc 

•  Magnetic  Tape 

The  most  common  form  of  magnetic  storage  is 
magnetic  tape.  It  is  relied  upon  by  the  computer 
-industry— for— hulk— storage— and,  even  with  recent 
developments,  is  still  the  must  economical  foriil  of 
ernsihle  storage  available.  Its  use  has  been  challenged 
in  various  applications  because  of  the  development  of 
faster  random  access  type  devices,  such  as  magnetic 
discs  and  drums.  However,  due  to  the  increased  cost 
of  these,  tape  storage  is  still  extensively  used.  A 
common  practice  is  to  use  tape  storage  in  combination 
with  some  form  of  random  access  device.  In  this 
manner,  a  compromise  is  reached  between  access 
speed  and  cost.  Piles  of  up  to  lot)  milliun  characters 
can  he  stored  on  discs  and  any  larger  files  on  magnetic 
tape.  In  (his  concept,  the  more  active  portions  of  the 
file  data  arc  recorded  on  the  magnetic  discs  while  the 
less  frequently  used  data  is  placed  on  magnetic  tape. 

lire  use  of  large  magnetic  drums,  magnetic  tape 
strips,  and  magnetic  discs  for  random  access  svas 
introduced  as  earls  as  l'.)55,  However,  (here  were 
limitations  on  reaching  atr  ideal  system  due  to  speed, 
capacity,  and  cost.  Also,  large  d-s  mi  nr  disc  systems 
become  unwieldy  when  a  considerable  numhci  of 
units  arc  required  on-line. 

Such  difficulties  have  encouraged  lire  development 
of  cartridge  units  vshiih  attempt  to  combine  the 
random  ccess  capabilities  of  magnetic  discs  and  the 
practically  unlimited  storage  capacity  of  magnum 
tape.  Basically.  these  d  res  have  appeared  in  two 


ty  pes.  In  one,  discs  are  removable  and  can  he  replaced 
as  reels  of  tape  on  a  tape  unit.  The  other  form  utilizes 
magnetic  strips  or  cards  which  are  contained  in 
removable  magazines. 

5 .1  considering  operating  speeds,  magnetic  core' 
and  magnetic  film  with  access  times  in  the  order  of 
microseconds  arc  much  faster  than  drums  or  discs. 
Hit  current  disc  fries  have  access  times  "f  loo-, ’Mi 
milliseconds  while  magnetic  drums  vary  from  >  ! no 
milliseconds.  Magnetic  card  or  strip  is  also  in  the 
millisecond  region  with  an  average  access  time  of 
about  250  milliseconds. 

Because  of  the  cost  per  hit,  magnetic  cores  and 
magnetic  film  are  not  currently  practical  for  mass 
storage  applications  Consequently,  equipment  em 
ploying  these  forms  of  storage  will  not  he  included  in 
this  section. 


A.  Magnetic  Card  Storage 

Information  storage  and  retrieval  requirements 
cannot  in  most  cases  be  defined  to  (he  extent  that 
exact  equipment  characteristics  can  be  specified.  As  a 
consequence,  manufacturers  usually  try  to  include 
as  much  flexibility  ns  possible  in  iheir  equipment 
designs.  Requirements  for  mass  storage  emphasize 
capacity  and,  in  many  cases,  erasihility.  Initially,  mag¬ 
netic  tape  was  the  only  storage  medium  that  could 
economically  provide  these  storage  characteristics. 
I  loweur,  magnetic  rape  was  dependent  upon  the  roll 
storage  concept  which  proved  to  be  iricflectisc  in 
handling  large  tiles  unless  sequential  access  or  con¬ 
siderable  hatching  was  employed,  (umscqucntly,  it 
became  evident  that  magnetic  t  ipe  storage  lacked 
several  characteristics  desirable  lor  mass  storage. 

I  nit  record  storage,  in  contrast  to  roll  storage,  is 
applicable  to  npcr.uinns  which  require'  considerable 
flexibility  in  file  organization  and  information 
manipul.uinfi.  In  recognition  of  these  characteristics, 
attempts  have  been  made  to  nunhim:  the  storage 
.idv, images  c.f  both  magnetic  tape  and  unit  records. 
The  results  of  these  efforts,  have  been  the  present  mag¬ 
netic  card  handling  devices. 
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CRAM 

S/a/iij— Available 

Dew/opffr-j-Thc  National  Cash  Register  Company 
Delinry  l  nvc — 3  to  6  (nonths 

Description  of  Equipment 

Card  Random  Access  Memnn  (CRAM)  is  a  mag¬ 
netic  card  handling  device  in  which  coded  informa¬ 
tion  is  recorded  on  a  .003  huh,  oxide-mated  Nt x  1  or 
Card,  Id"  long  by  wide,  hath  card  has  a  set  of 
binary  coded  notches  at  one  end  to  permit  automatic 
random  selection  of  any  one  of  the  236  cards  con¬ 
tained  in  a  magazine.  Data  is  recorded  on  these  cards 
in  7  tracks  of  H  hit  channels  each.  Blocks  in  lengths  of 
up  to  31  (10  characters  may  he  written  on  each  of  the 
7  tracks.  This  arrangement  allows  up  to  2 1 ,700  char¬ 
acters  to  be  recorded  in  a  single  CRAM  card, .Since 
there  are  236  cards  in  a  magazine,  the  total  capacity 
of  each  CRAM  unit  is  1,333,200  alphanumeric  rhar. 
actors.  When  required,  a  CRAM  magazine  can  be 
interchanged  with  oil-line  magazines  in  30  seconds.  ' 

A  CRAM  system  can  consist  of  up  to  16  CRAM 
units  tied  to  a  C- 31 3  computer.  Using  this  configura¬ 
tion,  mure  than  HH  million  alphaiuunet is  characters 
can  be  avililabie  at  a  maximum  access  time  of  200 
milliseconds.  In  addition,  the  number  of  off-line 
decks  per  CRAM  unit  is  unlimited,  providing  the 
potential  for  handling  a  considerably  larger  file  of 
information.  During  operation,  a  CRAM  system  is 
capable  of  transferring  data  at  the  rate  of  100,000 
alphanumeric  characters  per  second. 

Operating  Characteristics 

A  card  is  accessed  for  read  or  write  operation  by 
first  releasing  it  from  its  position  in  the  card  magazine 
and  allowing  it  to  he  pulled  on  to  a  rotating  drum.  A 
vacuum  holds  the  card  firmly  -is  it  i-,  accelerated  to  the 
sort. ice  drum  speed  of  dot)  inches  per  second.  As  the 
card  reaches  the  write  and  read  heads,  the  region  of 
the  card  passing  the  heads  leaves  the  drum  and  is  held 
closely  to  (he  heads  lw  a  c.uuum  surrounding  the 
heads.  Once  each  portion  of  the  card  has  passed  the 
heads,  it  is  brought  hack  into  contact  with  the  drum. 
The  card  may  then  he  returned  to  the  magazine  or  it 
may  he  recirculated  on  the  drum  for  additional  read 
write  operations 

Hie  release  and  suspension  of  <  RAM  cards  in  tin- 
magazine  arc  accomplished  by  using  eight  selcs  lion 


rods  and  two  gating  rods.  Notches  at  the  top  edge  of 
the  card,  base  tabs  protruding  on  either  the  left  or 
right  side  that  permit  the  card  to  be  held  or  released 
by  the  selection  rods.  The  tabs  indicate  binary  ones  or 
zeros  and  represent  the  edge  coding  that  gives  (RAM 
iis  random  filing  feature  When  a  card  is  selected,  all 
other  cards  are  supported  by  at  least  one  of  these  tabs. 
Idris  method  is  sufficient  to  control  selection  of  233 
cards,  (kiting  rods  support  (lie  cards  ,tt  tire  edges  and 
allow  the  use  of  an  additional  card  representing 
hin.irr  zero. 

Ibis  card  handling  procedure  requires  that  the 
cards  fir  separated  and  free  to  fall  while  the  magazine 
is  in-line.  Separation  of  the  cards  is  accomplished  hr 
a  relatively  low-velocity  stream  of  air  injected  from 
above,  lire  air  stream  is  passed  ihmug.,  a  nozzle  con¬ 
taining  23f>  separators  and  then  into  the  cards,  hr 
general,  a  shite  of  equilibrium  exists  so  that  each  card 
is  under  ii  separator.  This  method  results  in  the  uuds 
dropping  slightly  faster  than  llliit-which  ssuuld  be  due 
to  gravity  ttlnne. 

l;or  changing  magazines,  a  cartridge  is  attached  to 
the  magazine  so  that  the  cards  hang  inside  it.  Willi 
the  air  jets  off,  the  cards  are  compressed-,  first,  by 
hand,  and  then  further,  hv  a  spring  in  the  cartridge. 
The  cartridge  is  then  slid  to  the  right  a^rng  the  gutde 
bar  until  the  cards  arc  off  the  rude  and  efpc  cartridge 
is  removed  from  the  guide  bar.  This  compute  opera 
lion  takes  approximately  30  seconds. 

CRAM  haa  many  of  the  operating  characteristics 
of  magnetic  tape  life,  with  the  added  flexibility  pro¬ 
vided  by  the  unit  record  feature  of  the'CUAM  card. 
Use  of  DRAM  should  be  considered  in  applications 
that  require  large  tiles,  frequent  updating,  rapid 
accessibility,  and  a  large  data  transfer  rate 

MAGNACARD  INFORMATION  STORAGE 
AND  RETRIEVAL  SYSTEM 

Sl.itti >  Available  ofl-the  slu-lf 
Mifiltir )  Sftonunihip 

(  Hivernrm-m  Branch  I  ’.S,  Air  force 
Agency  Home  Air  Dcxchupiiicnr  Tenter 
(.«ntr.n l  Number  A1 ;  111(602)  21  33 
(  "rllriu I'tr  -  the  Magnums  Comp, ms 
Dc/iicr)  I  inii  12  in  IK  months 
<  ust  tools  to  ■’SoK 

(depending  on  system  configuration; 
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Description  of  Equipment 

MttgiiHtiml  is  it  general  purpose,  electronic  infur* 
mat  ion- processing  system,  able  to  store,  search,  and 
update  large  masses  of  information  ar  very  high 
npccus.  a  uunvjuu  me  .nmo^v  nivm,»x,  j»iw- 

sides  rapid  and  automatic  access  to  magnetically 
coded  information,  'Hiis  concept  utilizes  small  mag- 
netic  cards  as  the  basic  medium  of  storage.  The  cards 
arc  manipulated  within  the  system  at  high  speed  up 
to  'JO  cards  per  second-  for  typical  sorting,  merging, 
and  file  processing  operations,  ’[lie  Magnacard  Sys¬ 
tem  consists  of  the  following: 

a.  Control  Unit — Receives  and  interprets  signals 
from  the  Data  Processor,  transmits  appropriate 
signals  to  the  Card  Transport  Utiit,  receives  the 
information  signals  from  the  Card  Transport  Unit, 
and  relays  them  hack,  to  the  Data  Processor. 

b.  Card  Transport  Unit  —  Manipulates  the  mag¬ 

netic  curds py  reading,  writing,  slacking,  holding,  and 
feeding  functions.  It  is  composed  of  four  vacuum 
drums  and  five  feed-stack  stations  with  transfer 
valves, _ _ _ _ 

c.  Rapid  Access  Piles  Contains  Ann  magazines  In 
n  matrix  of  20  magazine.^  high  by  H  magazines  wide. 
A  selection'  mechanism  capable  of  holding  two 
magazines  Operates  under  program  control  to  bring 
magazines  of  magnetic  curds  to  'feed  stations  and  to 
put  magazines  away  from  stack  slutiuns.  Pile  capacity 


Magnacard  RA-300,  Showing  Card  Trant-port  Unit 
and  Vortical  File 


FEED  STACK  STATION 


READ  HEAD 
HOLD  STATION  ( 
WRITE  HEAD  /' 


\hl 


VACUUM  DRUM 


ITF  HEAO  I.-/ 

t  v_®# 


TRANSFER  STATIONS'* 

i4> 


/ 


+  WRITE  HEAD 
)|  HOLD  St  AtlON 
\  BEAD  IK  AO 


MAGNACARD  RA300 
RAPID  ACCESS  FILE 


Card  lroniporl  Unit  and  Fllat 


is  AS  I  ,000.00(1  alphanumeric  ch.ir.irrrrs  in  non  non 
magnetic  cards. 

d.  Vertical  Tile  (.oruains  in  magazines  in  a 
vertical  array  operating  similar  to  an  elevator.  The 
array  moves  all  1 0  niagazincTup  or  down,  stopping  at 
various  levels  lor  selection  or  retraction  ol  magazines 
■i  under  program  control.  Pile  capacity  is  22,080,000 
alphanumeric  characters  in  .10,000  magnetic  cards. 


[Operating  Characteristics  and  Capability 

i  Inputs  Into  this  system  can  he  from  the  Magnacard 
reading  stations  on  the  third  Transport  Unit  at  the 
rale  of  SdOO  cards  per  minute,  from  a  high-speed  tape 
reader,  or  from  tabulating  cards  and  magnetic  tape. 

.The  input  information  is  recorded  on  the  I"  x  A” 

1 .magnetic  card  which.  Im,  essentially  the  same  mag¬ 
netic  qualities  as  magnetic  tape.  Recording  ami  read¬ 
ing  arc  accomplished  without  mmat/t,  thereby  con¬ 
tributing  to  the  long  life  of  the  magnetic  cards.  I  sing 
a  recording  density  of  100  hits  m  the  irnli,  each  mag¬ 
netic  card  has  a  total  capacity  ol  so  alphanumeric 
characters,  plus  a  three  ch.ir.tctc'  check  sum. 

The  same  concept',  that  are  employed  in  the 
Magnavue  scsicm  are  used  to  store  and  handle  the 
magnetic  L.irds.  Ihe  Magnacard  Idu  contains  UK) 
magazines  of  1000  c.uds  each.  One  transport  unit  call 
handle  tsso  Ok li  lilts,  providing  the  system  with  a 
storage  capacity  of  In'"  bits.  Using  vacuum  drums 
which  rotate  at  the  rare  of  Min  inches  per  second,  the 


Mognacord  System 


transport  unit  aui  search  magnetic  Girds  at  (he  rate 
nf  90  cards  per  second  and  achieve  system  retrieval 
rates,  that  vary  from  10  milliseconds  to  30  seconds 
depending  on  file  organization  and  the  method  of 
batching  inquiries. 

The  handling  technique  for  the  magnetic  cards 
provides  the  speed  and  protection  to  the  magnetic 
cards  required  for  reliable  operation  of  the  Magnu- 
card  system.  'Hie  hash:  unit  in  this  handling  technique 
is  the  Card  Transport  l  Init  consisting  of  four  vacuum 
drums,  five  feed-stack  stations,  four  transfer  nations, 
two  hold  stations,  two  read  heads,  and  two  write 
heads.  The  magnetic  drums  arc  the  fundamental 
means  of  transporting  magnetic  cards.  Two  contin¬ 
uous  slots  in  the  periphen  of  each  drum  continual!) 
cxluu.st  air.  A  magnetic  card  brought  close  to  the 
drum  is  sucked  into  its  surface  and  carried  around  it. 
Cards  are  transferred  from  one  drum  to  another 
through  the  use  of  pneumatic  valves  and  from/or  in 
the  drums  hy  the  fced-s'.uk  stations.  The  feed  st.uk 
stations  connect  the  drum  unit  with  the  storage  files, 
thereby  completing  the  channel  for  information  flow. 


Output  from  the  Magnacard  system  can  he  in  the 
form  of  punched  cards,  punched  paper  tape,  high¬ 
speed  printout  or  a  magnetic  tape  recording.  These 
outputs  are  similar  to  those  of  any  IiI)P  system  using 
magnetic  tape  as  the  basic  storage  media.  However, 
Magnacard  combines  many  of  the  advantages  of 
magnetic  recording  with  those  of  unit  records,  pro¬ 
viding  substantial  freedom  in  ike  selection  of  file 
arrangement  and  indexing. 

MONROE  CARD  SYSTEM 

-A callable  off -t he- -shelf 
Dtu/ofur  Monroe  (iakulating  Machine  tin. 

DtVn  cry  Time  6  to  9  months 
(  ust  36 K  lo  3‘iK 

Description  of  Equipment 

The  Monroe  (.aril  Sc  stem  uses  mugncfii  i.uils  of 
standard  tabulating  si/e  for  storing  recorded  informa¬ 
tion.  Magnetic  cards  with  the  capacit)  for  HOOnr  isoo 
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digits  itrc  handled  by  a  card  unit  which  can  transfer 
data  from  the  cards  to  a  computer  or  eject  and  enter 
a  new  card  for  reading.  The  card  unit  can  operate 
with  automatic  external  feeding,  or  the  card  can 
manually  be  inserted  or  removed  from  the  input  and 
output  stations.  Utilizing  magnetic  recording,  the  sys¬ 
tem  has  several  of  the  same  characteristics  and  appli¬ 
cations  of  a  magnetic  F.DP  system. 

A  Monroe  Card  System  consists  of  a  Monrohut  XI 
Computer,  a  Monroe  Processing  Card  Unit  and  the 
Monroe  Magnetic  Cards-. 

Operating  Characteristics 

l-'or  operation,  magnetic  cards  are  inserted  in  the 
input  hopper  of  the  card  unit.  l;rom  the  input  hupper, 
cards  are  read  or  recordings  made  by  moving  the  card 
forward  underneath  the  read/write  heads.  The  correct 
location  for  positioning  is  determined  by  the  use  of 
sector  holes  which  are  on  the  card.  When  reading  re¬ 
writing  is  completed,  the  card  is  removed,  placed  in 
the  output  bin,  and  the  next  card  from  (he  input  bin 
placed  under  the  rcad/writc  heads.  j 

Operation  of  the  card  unit  is  controlled  bv  a  coili- 
putcr  which,  in  this  system,  can  receive  input  from 
typewriter,  punched  tape,  edge-punched  cards,  80- 
column  cards,  teletypewriter,  and  numeric  keyboard. 
With  this  system  configuration,  storage  and  retrieval 
rates  arc  20  characters  pet  second  for  the  computer 
and  3d  characters  per  second  between  the  computer 
and  the  card  punching  unit. 

RANDOM  ACCESS 
MASS  MEMORY  SYSTEM 

Slants— R&D 

Di  tvl after — -Radio  Corporation  of  America 
Military  Sfiansuribifi — 

Ciovcrnmcnt  branch — U.S.  Navy- 
Agency —  Miliiarv  System  USN/HuShips 
Contract  Number— Nnbsr  89130 
Delivery  l  ime  1st  unit  due  September  196-1 
Coil — Not  determined.  Specific  proposals  will  he 
made  on  request. 

Description  of  Equipment 

The  Mass  Memory  .System  (MMS)  .mepis  d.ua 
from  the  Computer  one  word  at  ,t  time  and  stoics  the 


data  tin  magnetic  cards  at  a  location  specified  by  the 
Computer.  When  interrogated  by  the  Computer,  the 
data  is  transmitted  from  the  mass  memory  to  the 
Computer  one  word  at  a  time.  Each  data  word  is 
stored  on  the  card  as  part  of  a  block  of  875  words. 
Every  biock  of  873  words  un  a  sard  may  lx-  fiiiidiimiy 
accessed.  The  data  block  length  is  arbitrary  and  may 
contain  a  minimum  of  one  word  or  a  maximum  of 
873  words.  Access  to  words  in  a  block  is  serial.  Every 
card  and  blink  svilhin  the  memory  mas  he  tandomU 
accessed.  The  cards  are  contained  in  magazine),  which 
may  he  remosed  and  icplaccd  with  other  magazines. 
The  magazine  containing  the  cards  am!  the  mechanism 
for  selecting  cards  and  recording  or  reading  them, 
along  with  die  necessary  logic  circuitry  and  power 
supplies,  arc  contained  in  a  single  unitized  structure. 

Card  Characteristics 

Card  Size  \  If!" 

Chnnnels  128 

8750 

-62-t-bisVtash _ 

I ,  I  20,001) 

Magnetic  oxide-  mated  Mylar 

Operating  Characteristics 

Storage  Capacity  and  Density  Hie  RACE  File 
consists  nf  oxide  coated  Mylar  cards  x  16"  and 
256  of  these  cards  arc  placed  in  a  magazine  store.  The 
256  cards  in  each  magazine  store  as  much  data  as  2\3 
reels  of  magnetic  t.ipr  so  (lut  a  total  of  6i  magazines 
are  equivalent  in  capability'  to  16t)  tape  stations. 


Capacity 

36  Bit  Words 

Infofmotlon  Bift 

block 

>0.000 

Card 

1,008,000 

Magazine 

H'Ki.lMH) 

*2,2V».WM1 

1  (>  Magazine  t  ‘nil 

11.  A  *0,000 

516,096.011(1 

Indexing  Coding 

Word  Formats  Four  dills  rent  word  formats  are 
tililizcd  in  i he  MAh:  Mlc  Instruction  Word.  First 
Il.u.i  Word.  I.iroi  .mil  Mai  us  Word,  and  Data  Wot  d. 


Hitx/Clunnels 
Recording  Density 
Card  Capacity 
Card  Material 
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Of  these,  the  fields  of  the  Instruction  Word  (IW), 
first  data  word  and  the  F.rrnr  and  Status  Word  (KSW) 
arc  in  multiples  of  three  bits,  so  that  each  number, 
operation  and  address  can  he  designated  in  octal 
form. 

Instruction  Word  Format — The  Instruction  Word 
(IW)  contains  3  hits  for  the  instruction  <t  operation 
code,  18  hits  for  the  address,  6  hits  for  block  connt, 
and  0  spare  hits. 

Tlie  18-hit  address  consist*  of  three  fi-hil  fields 
designating  magazine,  card  and  block.  There  are  32 
blocks  per  card,  32  cards  per  magazine  anti  32  mag¬ 
azines  so  the  most  significant  bit  of  each  field  (hits  3, 
1 1  and  1 7)  are  ignored. 

'Hie  first  data  word  of  cadi  block  contains  the 
number  of  words  within  the  block,  There  is  a  maxj. 
imiim  of  H75  words  per  block  so  the  word  count  will 
he  from  00(H)  to  1 3333,.  A' word  count  of  ntttM)  of 
(1001  will  record  on!)  this  first  data  word  within  the 
designated  block, 

Data  words  2  through  873  are  not  decoded  or  used 
by  the  MM5  so  (licit;  format  is  at  the  discretion  of  the 
programmer.  7 


Data  Transfer  Rate 

/3,tm)  3d-nii  vuitl,  per  secumUucuusancoua  —  _  _ 


Retrieval  Rate 

Access  Time: 

1.  Access  to  a  data  block 
on  any  single  card  (in 
any  of  32  magazines-)  • 

Minimum:  183  msec. 
Maximum:  280  msec. 

2.  Access  to  any  data 
block  on  a  card  at  Read 
Station 

Maximum:  fit)  uisec. 

B.  Magnetic  Disc  Storage 


Magnetic  disc  units  are  available  in  two  basic  is  pes, 
often  referred  to  as  first  and  second  generation 
devices.  Various  models  of  each  type  have  been  dc 
vclopcd  and  ate  currently  ill  use.  llowcvt-r,  since 
magnetic  discs  are  considered  to  be  general  purpose 
storage  devices,  detailed  descriptions  of  these  models 
will  not  he  included  in  the  following: 

An  HIM  MO'S  Disc  Storage  I  nit  is  an  example  of 
a  first  generation  random  access  sioiage  device  whhh. 


with  lews  storage  .apacitv,  was  used  in  the  IBM  .303 
RAMAd  systems.  In  this  unit,  a  stack  of  23  nr  30 
discs  is  mounted  on  a  single  access  arm.  For  reading 
ur  writing,  the  arm  moves  vertically  to  the  appro¬ 
priate  disc  and  horizontally  across  the  disc 

Mote  advanced  or  second  generation  equipment  is 
represented  hv  the  Ilrsanr  8000  and  the  IBM  1301. 
The  major  improvement  in  this  file-type  over  their 
predecessors  is  that  a  group  of  access  arms,  one  for 
each  disc,  is  used.  All  of  these  arms  muse  in  unison, 
with  mechanic.it  motion  limited  to  the  plane  parallel 
to  the  disc  surface.  I  'sc  of  multiple  heads  has  reduced 
head  positioning  time  hv  .1  factor  of  four  to  six. 

Ilic  comb  like  access  mechanism  has  changed  disc 
file  organization  concepts.  Since  all  read  and  svritc 
heads  move  in  unison,  the  same  track  position  is 
located  on  each  disc  simultaneously.  Therefore,  all 
data  at  this  position  on  each  disc  can  he  accessed  with¬ 
out  further  head  repositioning  rnnsequcntlv,  opti¬ 
mum  organization  of  a  user’s  files  can  eliminate  a 
considerable  amount  of  access  time  by  allowing 
processing  of  sequentially  arranged  records. 

In  operation,  record  I otatiom  uo  iimgp, cite-. discs 
are  addressed  by  dividing  each  (tack  into  sequentially 
numbered  sectors.  In  most  rases,  each  sector  has  a 
fiveiLdaCi  capacity.  For  addressing,  tracks  are  num¬ 
bered  sequentially,  witli  the  disc  and  disc  unit  also 
having  identifying  numbers,  A  complete  address  then 
would  consist  of  numbers  designating  a  sector,  track, 
disc  and  disc  unit.  These  addresses  arc  frequently  too 
long  to  be  placed  directly  into  the  computer  instruc¬ 
tions.  In  this  case,  they  are  placed  in  core  memory 
with  their  locations  contained  in  the  computer 
instruction. 

Recent  disc  files,  although  promising  improved 
performance,  have  liccii  plagued  bs  he.nl  (vovitinning 
problems  and  damaged  surf.nes  due  to  head  toni.ui. 
In  combatting  these  problems,  disc  nunufaiturers 
have  made  use  of  (he  llo.o.ing  bead  principle  in  which 
the  head  floats  on  a  layer  of  ait  generated  Its  the 
rotation  of  the  disc  or  tlioin.  Some  tvpcv  use  solenoids 
to  retract  the  head  when  the  disc  or  drum  falls  below 
a  specified  resolving  speed. 

Some  uirrcol  diw  noils  ate  the  following: 

1,  (lu-  (i.I:.  MfilttA  I  list  Storage  l  'rut  uses  sep 
aratels  positioned  access  arms  with  tight  read, write 
heads  for  c.u It  of  tin-  16  dai.t  discs.  I  losses  er,  mils  one 
of  the  16  access  arms  can  he  repositioned  at  a  time. 
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2.  The  Burroughs  Disc  File  System  which  uses  .1 
head  for  each  individual  data  track.  All  lateral  head 
movement  is  eliminated  with  this  approach  and  the 
access  time  is  reduced  to  0-40  milliseconds.  The  cost 
of  storage  is  competitive  even  with  the  large  numher 
of  read/writer  heads  used. 

V  -Hie  Andes'  Model  HO,  still  undergoing  refine¬ 
ment,  uses  interchangeable  cartridges  called  disc  kits. 
Faclt  kit  contains  six  discs  and  stores  up  to  3,01)0,000 
characters.  By  using  seven  binary  dutches  in  simul¬ 
taneous  operation  anti  a  disc  surface  of  tsvo  zones  v.  ::h 
100  tracks  each,  this  unit  achieves  a  constant  head 
positioning  time  of  75  see.  The  tracks  are  accessed  by 
an  arm  containing  tsvo  heads,  one  for  each  /one  on 
the  disc  surface. 

A.  The  Bernoulli  Disc,  manufactured  by  I.Fh, 
utilizes  the  Bernoulli  principle  to  stabilize  a  thin 
flexible  magnetic  disc.  In  this  concept,  .lit  is  pumped 
between  the  disc  and  headplate  such  that  the  hydto- 
dynamic  forces  of  nir  and  the  dynamic  and  elastic 
forces  on  the  disc  arc  maintained  in  a  stable  cquilih- 
riunt.  The  recording  and  reproducing  heads  arc 
rigidly  mounted  in  a  fixed  headplate  and  require  no 
adjustment  during  operation,  In  use,  the  flexible 
magnetic  disc  is  rotated  close  to  the  headplate  and 
separation  is  maintained  automatically  between  the 
headplate  and  the  totaling  disc.  These  discs  arc  avail¬ 
able  in  storage  capacities  that  vary  from  B2,5t>0  to 
777,200  bits, 

5.  Hie  Ariclex  H00  has  a  storage  capacity  of  160 
maga-bits  and  a  maximum  access  time  of  125  milli¬ 
seconds. 

6.  The  Ancles  4HOO  is  a  larger  disc  file  unit  having 
a  storage  capacity  of  up  to  624  million  bits.  This  unit 
is  available  with  as  many  as  4H  recording  discs  each 
with  a  capacity  of  13  million  hits.  Track  accessing  is 
controlled  by  position  addressing  with  primary  and 
fine  movements  executed  simultaneously  ami  in  par 
allcl.  The  Anelcx  4HOI)  is  rated  as  having  an  average 
access  time  of  65  milliseconds. 

7.  Trie  IBM  1311  could  he  made  jv.iil.ihlc  in  .1 
militarized  version  basing  two  disc  drives,  each  con¬ 
taining  50  million  hits.  Dull  disc  drive  contains 
eleven  14-inch  diameter  .iluniinum  discs.  Four  disc 
drives  can  he  controlled  bv  a  control  unit  uhuh 
would  provide  200  million  hits  for  this  l  41 1  Miliiarc 
Disc  System  Configuration. 


H.  t  he  Model  dp/i  sii.si  Disciile.  in.uud.iiiurcd 
by  Data  Products  Corporation,  can  accommodate 
from  460  ro  320  million  bits.  Like  the  Model  dp/f- 
5020  Disc-file,  this  unit  has  separate  positioners  for 
vcb  data  disc  and,  in  addition,  has  .1  dual  accessibility 
feature  that  allows  two  computers  to  be  used.  Die 
Model  dp/f-5035  is  available  with  one  or  tsvo  32-dis,; 
units. 

0.  Flic  I  ibrascopc  prototype  disefitc  system  under 
development  utilizes  IH”  diameter  discs  with  256 
tracks  01.  each,  surface.  An  access  time  of  D  milli¬ 
seconds  is  attained,  using  a  single-zone,  single  fre¬ 
quency  operation  and  fixed. position  flying  heads. 
Current  applications  of  this  system  arc  contemplated 
in  military  command  and  control  operations. 

C.  Magnetic  Drum  Storage 

Magnetic  drums  are  .1s.1il.1Mr  in  m  ine  cizes  wills 
varying  access  speeds.  Although  used  as  storage 
devices,  they  arc  considered  to  he  of  the  general 
purpose  type  and  are  predominantly  used  in  computer 
systems.  AYsuCl'i  lvvagnefir  tinitns  irrc  nut  of- primary — 
interest  to  tins  upon,  and,  itiiiscqucuit) ,  will  out  lu 
discussed  in  detail. 

The  average  magnetic  drum  uses  rcad/wriic  heads 
for  each  track.  Access  time  is  (hen  the  pcriotl  required 
for  the  drum  to  rotate  such  that  the  desired  data  is 
below  the  reading  head.  Two  drums  of  this  type  arc 
the  IBM  7320  and  the  Univac  FII-8HU.  Such  drums 
arc  usually  used  for  systems  programs,  segments  of 
operating  programs  or  where  a  fast  response  is 
required,  rather  than  large  storage  capacity. 

Some  drums,  such  as  the  Univac  R.tndcx  Drum, 
use  a  movable  access  mechanism  which  reduces  the 
number  of  rcad/'write  heads  requited.  The  I’uisxc 
Fastraod  Drum  uses  a  single  mechanism  to  access  data 
on  tsvo  drums  located  in  the  same  cabinet.  In  this  unit, 

42  lead  and  sstite  heads  are  used  for  each  drum  F.icli 
head  serves  ')(•  tracks  and,  lay  musing  huri/iinf.ills 
in  unison,  has  .1  positioning  time  of  51  milliseconds. 
This  head  arrangement  allows  6HH.12H  characters 
to  he  accessed  at  am  gisen  position  of  the  access 
mechanism. 

D.  Magnetic  Tape  Storage 

Although  magnet  it  tape  is  used  extensively  in 


TO 


computer  configurations,  several  small-scale.  spec  (al- 

purpose  devices  have  heco  developed  that  also  use 

magnetic  tape  storage.  In  order  to  increase  Searching 

speed  and  aoi'rss  time,  these  equipments  were  designed 

for  sparrhiiiK  on  index  information.  Stored  data  is 
.  o 

organized  such  that  a  minimum  of  tape  reels  and  tape 
searching  is  required.  This  approach  attempts  to  pro¬ 
vide  an  optimum  use  of  available  storage  capacity  and 
searching  capacity.  Furthermore,  use  of  peripheral 
equipment  is  also  held  to  a  minimum,  with  just  an 
electric  typewriter  and  paper  tape  input  and  output 
usually  reqtlired.  In  production,  such  devices  could 
cost  less  than  100K  and  provide  a  flexible  storage 
capability.  Included  in  this  section  are  the  Document 
Data  Indexing  Set,  AN/CiSQ-AH  and  the  Ci.li.  Search 
Comparator. 

In  contrast  to  these  index  searchers  and  compar¬ 


ators,  the  Video  File  represents  large  stale  special 
purpose  equipment  primarily  designed  for  the  storage 
and  retrieval  of  documents.  A  system  installation 
would  have  a  medium-to-largc  scale  computer  and 
considerable  peripheral  equipment. 

DOCUMENT  DATA 
INDEXING  SET  AN/GSO-26 

Si  Jim  — Successful  feasibility  model 
Mililitr )  Sprimoribifi — 

Ciostrnmem  Brand!  l  .S.  Air  Force 
Agency — Home  Air  Development  t. enter 
Contract  Number  A  F  WjfidJ)  IHVI 
Cmilriirlnr - — Computer  Control  Company 
Coil— td()K  for  experimental  model 


Document  Data  Ind&xing  Sal  An.  G5Q-26 
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Description  of  Equipment 

This  device  is  a  special  purpose  digital  computer  to 
search  index,  twins  oi-cieirtcxl.  A  2i00_foot  rrrl  of 
one-inch  magnetic  tape  is  the  sluragt  medium.  It  is 
possible  to  store  on  the  magnetic  tape  documents 
consisting  of  index  terms  and  an  abstract  or  clear 
text. ■Using  a  plugboard  to  wire  in  logical  rolation- 
/  ships  among  descriptors,  it  is  also  phssiblcTb  search" 
the  file  using  as  many  ns  twenty  descriptors  at  one 
time.  Tlie  logical  relationships  of  equality,  greater 
-than,  less  than,  greater  than  or  equal  to,  less  than  or 
espial  to,  arc  available  for  comparison  during  a 
search. 

The  Document  Data  Indexing  Set  has  a  word 
length  of  M  bits.  Thirty-six  bits  are  used  for  data,  the 
other  six  are  used  as  a  tag.  The  maximum  document 
length  is  156,'12-bit  words.  As  designed,  the  machine 
accepts  paper  tape  input  using  a  special  seven-level 
code,  The  output  is  in  the  form  of  document  accession 
numbers  or  the  complete  document.  Using  a  2  (0t) 
fun!  reel  of  tape,  it  is  possible  to  store  approximately 
■10.000  documents  on  one  tape.  At  a  searching  rate  id 
1 10  inches  per  second,  il  is  possible  to  search  the 
entire  CdOO-fmit  reel  of  tape  ill  -I1/,  minutes,  input 
and  output  on  ibis  model  svcic  limited  In  len  char¬ 
acters  a  second  because  a  flexossriler  ssas  used  for  ail 
input  mupcit  operations. 

nils  .special  purpose  computer  could  be  used  in 
am  libr.irs -ivpe  function  where  it  is  desirable  in 
search  no  index  lerms  al  high  speed 

I  lesigii  nf  this  computer  In  accept  words  of  sure  ing 
length  pins  ides  direct  access  lo  ihc  quest  inn  nietnnis. 
and  elimination  id  plugboard  wiring  would  make  lids 
ties icc  a  desirable  piece  of  operational  retpiircuiem. 


COMPUTER  SET,  ELECTRONIC 
ORDER  OF  BATTLE  AN/GSQ-3B 

Status— -i Sut-Lcxsfu'l  Experimental  Model 

Developer — Aeronutronic  Division  of  1‘hilcn 
Corporation 

Military  Sponsorship — 

Government  Braiuh-  TK';.  AirFotec 
Agent) — Rome  Aii  Dtsc.lopmi.iil  Center 
Contract  Number — AF30(602}-2020 
Cost— 2VJK 

Description  of  Equipment 

The  Computer  Set.  Electronic  Order  of  Hattie 
(AN/CiSQ-38),  is  nil  experimental  model  of  a  unique 
digital  system  for  searching  and  retries  ing  infnrma- 
tion  which  meets  a  predetermined  svi  of  requirements 
from  magnetic  t)pc  files.  Phis  special  purpose,  digital 
computer  uses  HI  AX  logic  elements  «i  perform  high¬ 
speed  comparisons  and  es.ilu.uinn  at  f nil  magnetic 
tape  speeds. 

Die  interrogation  system  consols  of  an  inquire 
station,  the  logic  esalcwinr.  a  ml  a  magnetic  tape  unit, 
tile  inquiry  si.uinn  columns  an  eleciric  Is  piss  rile  r 
which  permits  kec hoard  enlrs  for  die  generation  id 
interrogation  iriieri.i  and  the  tspessriter  output  lor 
die  recording  id  let  m  ils  (uhstr.iwsj  sshidi  satisfy  these 
criteria.  I  lie  logic  esaiciator  conl.uns  slorage  In  liold 
die  SI.1UI1UIU  of  criteria,  records  which  satisfs  the 
criteria,  and  die  logic  nectssars  in  nprl.ilc-  die  ailmi. 
I  he  magnetic  tape  unit  pros  ides  a  means  tor  reeling 
die  .ilwir.iils  nr  rnords  wlmh  ,ue  m  he  si-.irchc-d. 
I  lu-sc-  ah-.tr.uls  arc  stmed  on  reels  ..I  m.igniMii  l.iju- 


which  ;t rc  searched  .tt  full  transport  speed  in  ilic  m.ig- 
nctic  (ape  unit. 

'Hie  GSQ-.W  system  permits  ?,  search  and  examina¬ 
tion  of  the  magnetic  tape  file.  The  fi'c  consists  of  a 
sequence  of  abstracts  that  arc  grouped  in  data  blocks 
of  1092  alphabetic  or  numeric  characters.  TT»c  logical 
’  ■  r  '  .  -  •  . c,_a  : . ,.u 

manner  that  this  system  may  he  used  with  tap*'  tile* 
of  complex  formats.  Also,  the  basic  concept  of  the 
computer  is  flexible  enough  to  permit  the  more  dilli 
cult  evaluation  on  ordered  ahstratis.  The  unordered 
abstracts  take  the  form  of  brief  descriptions  of  tech¬ 
nical  papers  or  reports.  The  search  criteria,  in  this 
case,  would  be  the  appearance  of  certain  key  words  in 
the  description. 

The  design  of  the  logic  evaluator  allows  the 
operator  to  type  the  inquir)  criteria  directly  onto 
punched  paper  tape.  The  tape  is  then  read  into-  the 
memory  of  the  logit  vsalualoi.  Siuied  iu  the  manor) 
u(  the  logic  evaluator,  the  iharauus  which  iqucxuit 
the  logical  equation  of  the  evaluation  arc  the  actual 
characters  of  the  logical  equation  itself.  No  transla- 
tion  ofthis  logical  equation  to  operational  steps  is 
required.  This  obviates  the  need  for  using  toe  general 
purpose  computer  to  execute  a  sophisticated  transla¬ 
tional  program.  This  further  assures  that  a  minimum 
execution  time  is  required  to  evaluate  more  complex 
logical  equations. 

SEARCH  COMPARATOR 

S  tilt  ns  Successful  fcasihilitv  model 
MfWufiiilurtr-r. General  Electric  (aimparn 
Delivery  Time — weeks 
Cost-  tiOK  to  H()K  depciuling  upon  equipment 

features  and  configuration 

Description  of  Equipment 

This  equipment  is  mnsidered  a  sm.ill,  single-tape- 
drive-computing  dew  he,  used  primarily  to  scar<h  for 
index  information  recorded  on  'magnetic  tape.  A 
recording  density  of  SS6  lots  inch  pros  ides  a  storage 
capacity  of  U»,6H(),0()()  ih.ir.iucrs  in  a  single  reel  of 
tape  2-100  feet  in  length.  I  his  tape  i.m  he  sear* bed  in 
'l.”  minutes.  < hitput  is  a  standard  elcmii  typewriter 
with  a  listing  primer  ay .iilab/i:  as  a  sep.ii.He  option. 

The  Search  <!oinp.ir.ilu|  lias  c haraeteristic s  that 


make  it  appiica'nie  in  index  n-.mlmig  !i!c*  which  refer 
to  documents  or  specific  items  of  information. 

Operating  Characteristics 

The  current  model  .of  f t, desire  requires  that 
tapes  he  updated  or  prepared  bs  a  computer,  A 

in  pul  in  IS  U)  luimilcs,  dcpcndiilf;  upon  ilic  pnii.cs 
Mir  .mil  equipment  (oinpleinenl-  Shortls,  .i  tape  prep 
.ir.hion  unit  (.ill  lie  us. lit.. hie  a!  loss  nip  iliis  process  m 
he  completed  .it  [lie  Search  (  iiinparator. 

File  queries  arc  input  hi  ty  pewriter  mini;  minimi 
l.tnuu.ii>e.  Stull  operation  requires  ili.il  nil  special 
indexing  or  (iidiiip  lie  uuiid.uon,  rherehi  atlini inp 
i[  to  be  ilepeiuleni  upon  user  prelemue. 

MAGNETO-OPTICS  SYSTEM 

Si.nu>  Ua.1)  ium 
Milihir y  Sfu/Hu/rsbip 

Ciovcrnnicnl  /drain'll — ti.S,  Nan 
Agency— Office  of  Naval  Research 
Contraclor  Hie  Mapnavox  Company 
O'flivfry  Time — 18  mnnihs  for  feasibility  model 

Description  of  Equipment 

This  development  will  luili/e  pol.uivcil  liplu  for 
read  (Mil  Af  magnetically  ended  data  which  has  hem 
recorded  at  high  dciisiiits.  A  tape  transport  emjslny 
iny;  iliis  technique  is  expected  in  have  ilic  following 
functional  character!  turn 

•  Recording  1'oriu.il 

•  Method  NR/ 

•  Ttaimcrsc  Recording  .’On  hits  n.  flit-  inch 

•  l  oiifptmlin.il  Dciisin  Iiiimi  Inis  |o  die  lineal 
in.  Ii 

•  Density  Siore  2(1(1, IIIIO  Iliis  lo  (lie  scpiaie  in. Ii 

•  Read  Transfer  Kale  2\  In  lairs  setond 

•  Write  1  r.insfer  Hale  .-  \  III  hies  sound 

•  Tape 
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•  \\  id  ill  I  hull 

•  length  I  noil  feel 


PropPttd  Magn*to*Optlc  Tap*  Unlf— Magncuap*  Mod*l  100 

•  Thickness — 1.5  mil 

•  Keels — 7  inches  in  diameter,  NARTB  huh  wiih 
file  protect  ring 

•  Tape  Speed 

•  Head /Write  Forward  -0  m  11)0  inches  per 
second  forward 

•  Read  Reverse  0  to  100  inches  j>er  second 

•  Normal  Tape  Speed  (Read)--  lOO'Vseinnd 

•  Normal  Tape  Speed  (Write)  lo"/scinnd 

•  High-Speed  Rewind  At complislud  in  less 
than  1.5  minutes  from  end  of  reel-  The  speed 
will  he  controlled  with  •  V,. 

•  Start  Time  in  microseconds  (maximum) 

•  Stop  Time  10  microsemnds  (maximum) 


Ftpiipuum  using  this  tape  transport  would  be 
capable  of  very  high  speed  reading  of  stored  magnetic 
data  in  the  form  of  digital,  analog  or  video  recording. 


VIDEO  FILE 

■  i  ■“  * 

tcchniijucs 

/5cit/«p<r-  Radio  Corporation  of  A  merit,  a 
Deli  ter)  Time — 18  to  21  month* 

Coil — .5.8  million  dollars  foi  a  large  stale  system 

Description  of  Equipment 

11\c  Video  File  is  a  document  storage  and  retrieval 
system  which  utilizes  RCA  Video  Recording  tech 
niejues  developed  for  the  television  industry.  Docu¬ 
ments  up  to  10"  x  1 2"  in  M/e  are  recorded  on  2.25"  x 
2"  frames  of  video  tape  which  is  stored  on  itch  ul 
7200  feet  lengths  containing  up  to  MMHK)  documents. 
Each  frame  contains,  in  addition  to  the  document 
image,  a  control  track,  index  time  track  and  an  index 
—  irack-for-lnd&x-informaii»n_t»i  tv  owl  for  scanning 
in  the  high  speed  seirrh  mode  of  up  tn  5(H)" /see.  The 
capacity  of  these  tracks  is  limited  to  .5(H)  characters  of 
index  information. 

The  principal  Video  File  Hints  arc: 

•  Camera— Converts  document  images  to  composite 
video  signals  capable  of  being  stored  on  magnetic 
tape  by  the  Video  Idle  Recorder. 

•  Recorder  --The  video  recorder  stores  on  magnetic 
tape  document  images  produced  by  the  camera  or 
transferred  from  another  recorder.  !  lie  recorder 
can  also  reproduce  in  video  form  stored  images, 
erase  images  and  write  over  previously  ceased 
frames. 

•  Printer  The  printer  cmplnss  the  iTcttn>fi\  s\s 
tern  to  uhtain  hatd  cops  ptintoiiis  of  images 
stored  tin  video  tape. 

•  Merge  (.nntrol  l  nit  I  he  control  unit  is  used  to 
sinuiltancoush  address  and  control  two  recorder 
emits  during  the  merging  video  tape-’,  operation. 

Operating  Characteristics 

During  operations,  the  input  camera  uses  an 
electronplic.il  scanner,  in  combination  v.  uh  a  fibei 
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optical  bundle,  to  illuminate  the  line  of  paper  of  the 
incoming  document  being  scanned.  Photo  multiplier 
tubes  detect  the  reflected  light  from  the  document 
page  and  transfer  this  signal  to  a  video  recorder  where 
the  document  images  are  stored  on  magnetic  tape 
along  with  associated  index  information.  The  recorder 
unit  can  then  be  used  to  search  on  this  information 
and  transfer  it  to  another  recorder  or  edit  it.  During 
the  interrogation  mode,  requested  documents  arc 
transferred  by  the  recording  unit  to  an  output  tape 


for  subsequent  transmittal  to  the  clcctrofax  printer 
for  hard  copy  output. 

The  Video  File  System  is  controlled  by  paper  tape 
input  prepared  by  the  RCA  501  computer.  In  systenj 
operation,  it  utilizes  current  input'  and  output  tech¬ 
niques  with  the  associated  peripheral  equi[nhcnt.  it.. 
paper  tape  and  magnetic  tape  units,  print  reader, 
etc.,  that  allow  for  considerable  system  operating 
flexibility. 


SECTION  III 


PHOTOGRAPHIC  DIGITAL  AND/OR  IMAGE  STORAGE 


Photographic  systems  have  heen  used  fur  quite 

•  -  -  •  t 

Millie  time  tor  llHonn.UliMi  MtiicgC..  ill  m-m  vt  i.iw 
applications,  the  prime  purpose  lot  muroMming  wnx 
to  conserve  space.  Recent  developments,  however, 
have  altcretl  this  practice  to  the  extent  (h  it  photog¬ 
raph)  is  now  recognized  as  a  means  for  providing 
more  accessible  information  as  well  as  compact 
storage.  Photographic  storage  is  noxv  available  in 
configurations  that  satisfy  current  information  re¬ 
quirements  as  compared  to  the  archival  type  of  stor¬ 
age  for  which  microfilm  was  used  ii)  the  past.  This 
condition  has  evolved  from  advancements  In  the  state 
of  the  art  of  photographic  emulsions  and  films,  lens 
systems,  and  mcchiinualiun. 

Photographic  films  arc  now  capable  of  being 
exposed  and  developed  in  extremely  short  periods  of 
time,  Furthermore,  dry  process  films  have  been 
devclop.cd  which  further  simplify  the  processing 
requirement',,  chic  of  these,  dia/o  film,  requires  expo¬ 
sure  to  ammonia  for  processing,  while  the  other, 
Kalvar  film,  is  processed  by  heat.  With  such  simplified 
processing,  production  of  imagery  can  now  he  accom¬ 
plished  in  many  cases  "on  line",  eliminating  consider¬ 
able  delays  in  the  use  of  photographed  information. 
Such  practice  has  resulted  in  equipment  design  that 
provides  duplicate  information  while  never  removing 
the  original  photography  from  the  master  files,  Dis¬ 
semination  to  the  user  is  consequently  quicker  and 
can  he  mure  extensive  without  disturbing  the  func¬ 
tioning  of  the  original  file. 

As  film  emulsions  anti  processing  ha-  e  improved, 
so  has  film  qualilv.  W  hen  umibincd  with  hcner  lens 
sv stems,  greater  reductions  and  resolutions  have 
resulted.  z\s  a  loiiscqueucc.  storage  densities  have 
increased  fur  mivniphologr-iphy  ami  microfilm  is 
now  being  used  to  store  aerial  photographs,  (au- 
rcntlv,  it  is  possible  to  store  -is  much  as  tor,  document 
page?.-  in  one  cubic  foot. 

Although  greater  reduciions  have  been  deviled 
due  to  the  resultant  vintage  densities,  there  are  also 
several  disadvantages.  In  almost  alt  cases,  miiio- 
rcduction  requires  some  form  of  meth.mi/aiion  to  at¬ 
tain  desired  operating  speeds.  ITcqurntly.  tiK-ih.iri 
z.ilion  is  nei  essarv  to  provide  adequate  ptotcc  lion  for 


the  recorded  images,  f  urthermore,  additional  equip- 

h,r  ii.-wim*  the  reduced  images  and 

-  ■  .-  _ V,  _ ...  .,  /  . 1, 

Ill  I  j 1  i  1  IvrrTTTTi*  n  tntnriT - rrmynn  r  '  ~ v  -vn  ■  ■  v.  iiww,,,  ,  .  T 

creased  niicmreclmiion  is  not  free  of  ramifications 
and  should  he  considered  with  respect  t«»  tlu*  ailili 
tional  equipment  .support  it  requires. 

The  microfilm  iiuiu.strv  lias  produced  Hume  runs 
film  formats  and  equipments  to  handle  current  stor¬ 
age  and  retrieval  requirements.  Among  the  unit 
record  formats  are  microfilm  jackets,  microtape, 
microfilm  cards,  microfilm  chips,  aperture  cauls,  and 
niitruxcrographic  cards,  In  using  the  first  two.  micro 
film  jackets  and  inicrotape,  the  recorded  information 
i*  on  roll  film  wliidi  L>.i_ui  in  thr  appropriate  si/rs  for 
mounting  on  pitpaud  cauls.  The  uthcls  iisualL  up 
resent  a  frame  of  a  microfilm  roll  which  was  either 
cut  up  or  duplicated  from  .1  master  record.  With  main 
of  these  formats,  information  can  he  stored  in  either 
coded  or  alphanumeric  form,  in  most  cases,  iiulvV 
information  is  recorded  111  .1  specified  area  and  seises 
as  the  search  criteria  from  which  the  associated  docu¬ 
ment  or  document  page  can  he  selected  from  file,  In 
other  configurations,  index  information  is  recorded 
on  a  separate  medium  such  as  magnetic  tape  nr  a 
microfilm  roll  am!  is  searched  separate!)  in  respond¬ 
ing  to  a  query.  Hiis  Arrangement  requires  th.it  an 
additional  selection  he  made  once  the  index  search  has 
identified  the  portion  of  the  stored  information 
desired. 

F,ich  form  of  microfilm,  whether  a  card,  strip, 
plate  roll  or  chip,  has  a  v.irieli  <>f  equipment  with 
which  it  can  he  used.  I  his  cquipmi nr  would  include 
use  in  both  large  amt  small  sv.de  operations.  I  Ins 
section  will  concern  itself  onh  with  ih««sc  deviiis  that 
arc  direct  1\  involved  sv  oh  flu*  storage  and  retries  a!  of 
the  microfilm.  1  \cepti«nis  are  made  when  a  complete 
system,  specifically  designed  f ■  »r  nminlihn  and  sou 
age  and  retrieval,  is  discussed. 

\  *n like  magnetn  storage  s\ stems,  there  are  mul« 
film  s) steins  that  can  he  cnmpleteh  m.mualh  uper 
.tied.  Vic  can  find  Midi  s\ stems  in  operation.  as  well 
as  s\ stems  that  employ  as  much  automatic  its  as  the 
current  state  of  the  art  is  capalde  of  providing.  He 
(ween  these  tvs.,  extremes  are  sevei.d  other  levels  o! 
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system  sophistication,  each  with  its  own  ‘•election  of 
equipments.  Besides  those  mentioned  in  this  section, 
these  include  cameras,  duplicators,  processors,  hard¬ 
copy  reproducers  and  viewing  consoles,  t  here  are 
many  models  of  each  type  which  can  be  used  with 
tiuiii.it  Muiagc  media.  Tin:  piutdcm  fating  me  system 
designer  is  to  evaluate  the  capabilities  of  e.uhTTpc 
with  respect  to  the  storage  media  anil  applh.ition 
being  considered. 


A.  Microfi'm  on  Aperture  Cards 

Aperture  c.irils  arc  cards  that  have  one  or  more 
"windows"  oil  which  microfilm  i 111, tecs  can  lie 
mounted  or  printed.  Use  of  such  cards  facilitates 
handling  small  microfilm  records  Inn  still  retains  the 
mini.itiirizntinn  and  standnrdr/ation  adv, intakes  of 
microfilm. 

Aperture  cards  are  available  in  many  different 
formats,  A  common  type  is  an  IBM  aperture  card  that 
can  he  handled  by  standard  punched  card  etpiipmcm. 
Oiheraperturc  cards  arc  availablerviilrcdge-notchecU 
coding,  with  jacket  windows  tut  insetting  miuoliliu, 
with  diazo  or  Kalvar  film  for  duplicating  images  and 
in  forms  to  be  compatible  with  specific  filing  tech-' 
niepics  such  as  the  VISI  record  concept  Currently, 
most  aperture  cards  arc  used  for  containing  fiamesof 
Vimm  or  Irtmm  film, 

'Hie  extensive  use  of  aperture  cards  for  cluta  stor¬ 
age  lias  encouraged  the  development  of  numerous 
equipment  for  (heir  production,  duplication  and 
handling.  Such  equipment  is  available  in  various 
degrees  of  capability,  size,  ami  sophistication  for 
satisfying  practically  all  aperture  card  data  handling 
requirements. 

Aperture  cards  cost  S25  to  S"’0  per  liMMl  cards, 
depending  oil  the  quant  in  and  card  tipc-aiul  the  cost 
information  received  from  the  following  iiuim 
f  adorers : 

l  ilm  .Sort — Minnesota  Mining  ZS  Manufacturing 

I.ing.iii  Corpnr.itinii 

Microsc.il  Corporation 

Photostat  Corporation 

This  suh-section  includes  inforinaiion  mi 

/VCSTRAC 

HAST  Alt. 


ACSTRAC 

.S  I, mis — Available 
1 h- rtf o fur  lick  Corporation 
Dclittry  lime  -Not  available 
{.ml- — .Not  .lvail.ililc 


Description  of  Equipment 

Af.SIKAf.  is  ail  Aperture  Card  Stonge  and  IU- 
triesal  and  Copy  ing  Si  stem,  is  huh  is  as  ailahle  in  limit 
a  semi-automatic  and  fully  automatic  form,  Aperture 
cards  are  stored  in  capsules  which  in  torn  can  Ik 
stored  in  magazines  or  tr.qs. 

In  (lie  scini-.mtoiii.itic  form  of  the  si  stem,  the 
module  is  essentially  a  conventional  mechanized  ele¬ 
vator  file.  The  tray  containing  the  requested  capsule  is 
aiitoinatirallv  hrmight  to  retrieval  position  Hv  nun. 
ti.it ly  keying  in  the  i.ipsule  miinlier  imlu.ited  on  .1 
punched  control  card.  The  capsule  rail  thru  he 
manually  retrieved  from  the  tray. 

The  file  module  in  the  automatic  version  is  h.isi- 
caily  a  ruiitry  indexing  conveyor  sysiem  which  con. 
icqs  (lie  li.i)  01  magazine  tcqui.su.il  h)  die  cunuoi 
card  to  a  retrieval  and  refilc  jioiitloii  via  the  shortest 
route.  ’ITic  trays  retain  the  capsules  in  such  a  manner 
that  capsule  selection  and  return  can  be  performed 
automatically, 


Operating  Characteristics 

Input  requests  to  the  ACSTWAC  system  .ire  in  (he 
form  of  drawing  numbers.  In  the  semiautomatic  *>s- 
ten),  dr.iwing  nuiiihcrs  .nut  their  assigned  addresses 
in  file  arc  obtained  from  an  Aiuoindcs.  this  infor¬ 
mation  is  then  punched  into  control  cards  which  are 
sorted  into  address  tnmihir  see}  urine  and  distributed 
to  the  various  files  fur  retries -il  of  the  retpicsud  aper 
ture  cards,  (.ulur  coding  mi  the  control  cards  dictates 
which  retrieved  master  cards  arc  to  In*  routed  to  the* 
file  maintenance  station  and  which  are  to  Ih-  unilnl 
t*>  the  copying  equipment.  Retrieval  of  the  desired 
capsules  is  then  inili.  ited  In  the  control  cards,  and 
the  capsules  are  transported  from  the  file  hn.ition  on 
.1  com  eu»r  s\  stem. 

In  the  automatic  svstem,  the  input  media  may  he 
tapes,  car  K  or  manual  keyboard.  I  he  fei|tiestc<l 
drawing  numbers  and  their  related  file  address  are 
automatically  obtained  hv  the  Auminile*  and  used  to 
activate  a  retrieval  mechanism.  Ibis  mechanism 
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deposits  the  desired  capsules  in  an  electronically  con¬ 
trolled  transport  system  which  transfers  the  capsule 
to  either  the  copying  or  (he  tile  maintenance  equip¬ 
ment. 

Output  for  both  the  semi-automatic  and  auto, 
malic  systems  can  be  cither  a  duplicate  or  a  hard  copy 
print,  1'nr  duplicards,  a  card  punch,  a  high-speed 
contact  printer,  and  a  processor  are  used  to  achieve  a 
reproduction  process  with  less  than  a  10  percent  loss 
in  resolution.  Haul-copy  output  is  achieved  bj  use  of 
a  conventional  projection  printer. 


RASTAR 

Status — Prototype  Model 
Developer-  -  Photo  Devices 
Delivery  T hue — N«t  available 
Cast — Nut  as  uilablc 

Description  of  Equipment 

'Hie  RASTAR  system  employs  electromechanical 
techniques  for  the  storage  and  retrieval  of  microfilm 
images.  Items  arc  stored  around  the  periphery  of  a 
drum  in  unit  record  form  and  held  toils  circumference 
by  mechanical  damping.  Using  this  stuiagc  concept, 
100, 0(H)  tabulating  ur  operative  cards  can  be  stored 
in  a  ten-drum  console  48”  long,  50"  wide,  and  -10” 
high,  liach  drum  within  the  cnnsolc  is  connected  to  a 
driving  mechanism  which  can  be  activated  by  enter¬ 
ing  a  location  number  into  (be  system  from  a  com¬ 
puter,  punched  card,  paper  tape,  or  manual  keyboard 
input.  Retrieval  requires  four  digits  to  identify  a 
particular  item,  a  fifth  digit  identifies  (lie  drum  within 
its  console  and  a  sixth  or  seventh  digit,  if  necessary, 
will  identify  llie  specific  console.  A  total  of  vr, 
seconds  i,  the  maximum  time  required  to  locate  and 
lift  from  file  any  item  which  can  Ik-  in  the  form  of  a 
card,  aperture  card,  film  chip  or  microfiche. 

Operating  Characteristics 

In  order  to  properly  identify  ,i  single  card  in  the 
file,  it  is  necessary  nr  attach  (o  each  card  an  identifying 
lab  located  ill  a  staggered  fashion  from  nor  nr  ten, 
and  this  sequence  is  repeated  cniilimiously.  In  retries - 
ing,  the  first  digit  of  the  four-digit  drum  idcmilica 
lion  number  will  start  the  drum  running  at  a 
speed  of  one  revolution  per  second  until  ihc  proper 
thousand  area  is  located.  W  hen  this  position  is 


reached,  the  drum  will  be  slowed  dosvn  to  one-tenth 
the  previous  speed  until  the  hundredths  area  is 
located,  at.,  which  point  (he  drum  is  slowed  dosvn 

-,n..in  ,i.  Ii.ttf-il  I,,.,  ,  I......  I  ..../it  ,  1 1.  fit., 

...  .....  .......  .....  prcsicus  — i  untie  ....  .... 

area  is  located.  At  this  point  a  selector  arm  is  posi¬ 
tioned  across  the  width  of  the  card  identified  hv  the 
last  digit,  spreads  apart  the  two  adjacent  cards  and 
removes  the  item  from  file.  After  verification,  the  card 
is  fed  into  the  pointing  station  where  a  di.wo  or 
Kalvar  duplicate  is  made.  Hie  tsvo  cards  arc  then 
separated  and  the  file  copy  returned  to  its  original 
storage  location.  Total  time  for  ibis  complete  pruictl- 
ore  from  initiation  of  the  first  search  cycle  to  delivery 
of  a  duplicate  copy  of  the  desired  item  is  I  -1.6  seconds. 


B.  Microfilm  In  Card  Form 

Microfilm  curds  are  produced  in  many  .different 
si7cs  and  format*  and  on  different  film  str^rk.  Some 
have  been  designed  for  *{tedfie  application;  with  that 
9  single  card  can  contain  all  the  Inforrtfct'/tno  <nwnri« 
nfed  with  a  pnrfinthtr  subject  Other*  have  hern 
selected  as  a  compromise  between  tfaie  t)f  handling 
and  storage  capacity 4  Alsu,  some  cards  have  been 
seicctcci  becmistniieY^TC  amenable  try  mechanical 
handling. 

Microfilm  cards,  like  Aperture  cards,  arc  unit 
record*  and  provide  flexible  filing  aijtd  storage  Ai 
various  degrees  of  complexity.  Fife  organization  and 
manipulation  arc  currently  accompli  ifhcd  by  both 
manual  and  automatic  means.  In  inmv  instances, 
effective  lile  organization  and  card  arrangement  have 
enabled  manual  systems  in  compete  successfully  with 
their  automated  enurticrpiiri*. 

The  latest  addition  to  the  capability  i»f  this  area 
has  been  the  development  of  nm  micrography.  I  his 
recording  concept  provides  die  facility  of  iiim.wii 
initio- record  ing  of  an  image  onto  a  microform  and 
further  pros  ides  the  means  for  suctessiseh  adding 
micro  images  to  the  carrier  at  any  point  in  time.  A 
micro  image  of  an  original  document  is  recorded 
directly  to  (he  carrier  and  additional  doiunu-nt*  tan 
be  recorded  onto  tin*  same  t artier  or  ’’added  mi 
whenever  documents  applicable  !o  the  subject  ate 
received.  The  DAKF  system  employs  this  technicjuc 
for  reiordiog  images  on  I  AM  cards. 

This  sub  section  will  mi  hide  information  n*  the 
following: 
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•  DARI:  System 

•  Docuform 

•  Microcarcl 

•  Microfiche 

•  Mosler  Document  Rctnev.il  l-A|uipment 

•  I.arpc  l;ilc  Document  Hetriev.il  .System 

•  Graphic  Data  Storage  and  Retries.il  System 

DARE  SYSTEM 

Status — Available 

Devclojicr — Bell  A  Howell  Company 
Xerox  Corporation 
Delivery  Time — Not  available 
Lost — Not  available 

Description  of  Equipment 

The  DARI*  is  a  document  microimaging  device 
employing  the  xerographic  process.  DuUiiiivui^fiing' 
ing  from  6"  u>  y"  in  width  and  0”  U»  I  f"  in  length 
me  handled  automatically.  Images  of  the  documents 
are  reduced  onc-ihird  and  placed  cm  liAM  cards  at 
the  rate  of  2000  per  hour.  These  cards  are  then 
handled  by  standard  card  equipment  and  can  he  used 
in  many  applications  that  formerly  required  aperture 
cards. 

Operating  Characteristics 

For  microimage  rv«  documents  and  prc-h.iti.hcd 
cards  are  placed  in  their  respective  input  trays.  The 
documents  are  then  fed  .iutom.iiic.ill)  into  the  docu¬ 
ment-holding  drum  while  (lie  cards  arc  fed  through  a 
card  track  near  (he  bottom  of  the  dev  it  e.  In  a  few 
seconds,  completed  image  hearing  *uids  are  being 
stacked  in  a  holder  at  the  rear  of  the  maihme.  \\  hen 
the  required  number  of  cards  have  been  prepared 
from  a  document,  an  end-of  ban  h  signal  mi  a  puiuhed 
card  causes  the  first  dotumenr  to  he  stripped  from 
the  drum  and  the  nest  ilmuimnt  to  he  attached. 

If  a  document  should  fail  to  feed  propcrlv.  the 
device  stops.  IJmsc-vei.  mntfuls  are  arranged  so  dial 
all  documents  in  so  me  stage  of  the  repiodu,  non 
process  will  he  allowed  to  lomintic  through  the 
machine.  I  he  DARI  norm.dl)  operates  unattended 


and  requires  only  developer  powder  to  maintain 
operation, 

DOCUFORM 

O.i tut — A  a  -ill  ihh'  nfT-rhe  shelf 
I  fern njrrr  a  Rimiiiniuuirn,  inunj'tiiaini 

Diliitry  Tiniv — 2  to  90  davs 

Description  of  Equipment 

Docuform  is  a  development  using  a  single  flat 
transparent  sheet  of  film  which  permits  user  loo 
pages  of  standard-size  documents  to  he  stored  and 
reproduced  from  each  V'  *  H"  unit.  1  ach  film  sheet 
has  a  color-coded  tab  along  one  edge  to  facilitate 
selection  from  storage  files  that  can  be  ordinary 
cabinet  drawers.  Document  pages  arc  stored  adjacent 
tf>  one  another  at  a  reduction  ratio  of  1tf:l  and  at  a 
resolution  that  is  above  100  lines/mm. 

Thp>  particular  microfilm  record  is  compatible  with 
many  currently  available  reader-printers,  thetehy 
t’iniTniiiiiognluri'iCCvSjiuj-fwr-pNWiirliig-f.j^ci-ial-rquip- 
muil  fui  ili  use.  It  lu«  been  dr-ignrd  primirib  f 
provide  compact  manual  storage  of  document  t> pt 
information. 

MICROCARD 

S/ii/ns — Available  off-the-shelf 

— The  Miirmard  Corporation 
Dili  very  Time-—!  to  90  d.i>  s 

Description  of  Equipment 

Micrni.irds  and  miirnfuhe  ate  similar  o\*rpt  that 
Mit  miauls  are  primed  on  paper  instead  of  the  trans¬ 
parent  film  used  fur  mnrofuhe  Nunc  Murmards  are 
opaque.  the)  i an  he  punted  mi  hoih  sides  and  viewed 
* » r  reproduced  In  flu-  use  of  rcfln  led  light  Available 
in  several  sizes,  smli  as  V  x  V  and  S'  \  H".  Morn 
i.irds  (.in  luritain  romphic  d'KUimnfs  remrdul  at 
tediKtmn  ratios  ranging  heiwcen  IV  1  ami  20:1 
MiinK.ird  images  are  alwavs  positive  hei.uise  (lies 
ate  norm.dl)  used  for  direit  viewing  rather  than  as 
an  intermediate  f-»r  reptothii .  li«»n  <»f  enlarged  mjH 
Fur  tins  purpose,  the  positive  images  will  appear 
idi/nti-, a!  t*»  the  original  material. 
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MICROFICHE 

Stains — Available  olT-thc-shclf 
Developer — The  Micrncard  Corporation 
Delivery  l  ime— l  to  00  days 

Description  of  Equipment 

The  Microfiche  is  a  transparent  unit  record  of 
cither  silver  halide,  diazu,  or  Kalvar  film  sunk  lor 
recording  document  pages  of  textual  or  graphic  data. 
l;or  a  normal  H'A"  x  II"'  material,  reduction  ratios 
ranging  between  |S:1  and  20:1  are  used.  Microfiche 
is  available  in  several  sizes;  V' x  V,  ■("  x  (<".  and  s "  x 
8"  cards  arc  the  most  popular.  The  V  x  ft"  card  hast 
suflftcicni  capacity  for  Hi  document  pages  reduced  18 
times.  J 

Mkrolkhu  is  ivcummended  fot  p-iim.iL^  use  as  an 
ititcruicdiaiu  tor  die  icpioducliull  of  full  size  pages. 
In  most  cases,  the  Microfiche  is  negative  to  reproduce 
positive  full  size  copies.  In  this  form.  Microfiche  is 
ideal  for  compact  storage  and  dissemination  of  stored 
information. 


MOSLER  DOCUMENT 
RETRIEVAL  EQUIPMENT 

Stains — Available 

Developer — 'ITie  Moslcr  Safe  Company 

Deliver)  l  ime— 6  months 

(.nst  -  SIS, (ion  for  standard  model 

Descriplion  of  Equipment 

'Pic  Mmlcr  equipment  retries  es  .n  command  .1 
specific  document  or  specific  group  uf  douiments 
from  .1  file,  Midi  .is  .»  file  of  apetture  i.inU,  multiple 
image  film  tards,  or  related  dniumcnts  in  turd  form 
The  cards  .ire  stored  in  .1  drum  hie  whith  consKiv 
fifty  pmkcls « onl. 'ring  1<)0  t aids  each.  l  or  in  filing, 
c.uh  c.inl  can  be  returned  to  file-  .it  random  within  the 
pocket  of  lot)  cards  for  which  it  f.imc. 

I  bis  equipment  is  .nailable  in  thiee  models  e.uh 
with  .1  different  lesci  nf  sophistitalion.  I  In*  standard 
model,  (.ardoin.Uk.  i>  the  hash  storage  and  retries al 
unit.  The  Visoniatic  unit  lias  ihe  same  feat. ires  as  the 
C.u donut ic.  bin,  in  addition,  has  the  tapahilii\  to 


Motler  Rulnavcii  Unit 


autom.iiit  alls  n  ines e.  plate  in  a  viewing  platen  and 
h  uu  o  n>  file  a  stored  item.  I  of  apphiations  ins  tilsinj’ 
iniilliple  linage  (dm  i.inU.  the  -Vlei nmialii  model, 
"hith  operates  as  the  Vjsniuaiii,  c\icpt  that  It  1.111 
also  seleit  the  requited  linage  from  a  gioup  <»t  images 
'*11  a  i ard  is  used. 
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Rttrltval  Unit  Showing  Card  Output  Italian  and  Keyboard 


aperating  Characteristics 

Retrieval  of  n  card  in  (he  Girdnmatic  unit  >.s  initi¬ 
ated  by  keying  in  (He  appropriate  card  accession 
number.  This  four-digit  number  designates  the  drum 
pocket  and  (lie  card  within  that  pocket  of  100  cards, 
lidgc-notchcd  coding  is  used  on  each  card  with  the 
last  two  terminal  digits  determining  the  card  to  lie 
selected. 

In  retrieval,  depressing  the  last  key  for  any  code 
number  automatically  initiates  the  search  mechanism 
and  the  complete  retrieval  cycle.  The  drum  file 
revolves  to  position  the  appropriate  pocket  at  the 
retrieval  and  milling  location  where  the  appropriate 
card  is  elevated  for  easy  extraction  by  the  operator. 
Retrieval  in  this  manner  can  be  accomplished  in  I  «■ 
7  seconds  for  any  of  SHOO  cards. 

The  Cirdoinatic  imu  stands  desk  top  high  and  has 
overall  dimensions  of  H"  high,  to”  long,  ,md  IS" 
wide.  Il  is  capable  of  handling  all  standard  Si  \ 
7%"  cards  and  can  be  modified  in  handle  niher  sizes. 


Moilar  Patriaval  Unit  with  Vitwt;  -Printer 


LARGE-FILE  DOCUMENT 
RETRIEVAL  SYSTEM 

Shilut — Pro|soscd  RaD  cITort 
Developer — North  Ainctirim  Aviation,  Inc. 

Space  and  Information  Systems  Division 
Deliver)  Time  1  2  months 

Description  of  'Equipment 

l"his  system  is  a  proposed  RAI)  c-ITuri  ssith  olf-ilic- 
shelf  e<|iiipmem.  It  is  designed  for  document  retrieval 
in  large  files  where  cuiiveminn.il  numerical  computer 
systems,  lie-cause  of  restrictions  imposed  h\  their 
register  capacity  nr  logical  processing  configuration, 
cannot  process  descriptor  index  files  efficiently.  In 
eluded  in  this  system  are  the  following: 

1  IR1  (l  ast  Infntni.ilion  Retrieval  I  cpiipmrnt)  is 
an  implementation  of  the  search  function.  Its  speed  is 
comparable  to  tint  ,f  a  high  speed  digital  computer, 
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although  its  main  components  are  relatively  low  cost 
electro-optical  and  mechanical  equipment. 

PACK  (Fast  Access  Card  Kquipment)  is  an  imple¬ 
mentation  "I  (he  locate  function.  It  is  a  fully  auto¬ 
matic,  random-access,  storage  and  retrieval  device 
that  locates  a  specilied  card,  seiocts  cue  v.u>l  ■■•••!  feed-, 
it  to  peripheral  equTpmeht.  For  .i  file  of  r  miction 
cards,  average  retrieval  time  oil  the  order  of  .2 
seconds  is  feasible. 

FUSE  (Fast  Updating  System  Equipment)  is  used 
to  update  the  term  card  file.  The  updating  is  per¬ 
formed  by  generating  marks  on  predetermined  posi¬ 
tions  on  the  term  cards. 

Operating  Characteristics 

The  I.argb-Docuincin  Retrieval  System  would 
have.  two  types  uf  cards”  DucunScii!  cards' and  term 
cards.  The  document  cards  are  the  microfilm  copies  -  if 
the  documents  in  the  document  file  while  the  term 
cards  represent  the  terms  of  key  words  indexed  from 
the  document  file.  In  storing  index  information,  each 
document  number  is  assigned  a  particular  position  on 
every  appropriate  term  card  such  that  the  assigned 
position  is  the  same  for  all  cards,  both  sets  of  these 
cards  are  then  stored  in  FAC.fi. 

A  request  tu  the  system  consists  of  a  set  of  terms. 
FACE  accepts  the  input,  locates  the  corrcs]amding 
term  card,  and  feeds  it  to  FIRE.  When  the  last  term 
card  related  to  the  request  has  been  fed,  F1RF.  scans 
the  cards  simultaneously,  searching  for  those  posi¬ 
tions  containing  the  largest  number  of  marks,  and 
lists  (lie  corresponding  document  numbers.  Ilicse  arc 
used  as  an  input  to  FACE,  and  the  proper  document 
cards  arc  located  and  fed  to  appropriate  peripheral 
equipment.  During  the  time  interval  that  FIRE  per¬ 
forms  its  scan,  FACE  accepts  updating  input,  feeds  a 
term  card  to  FUSE  for  marking  at  the  proper  posi¬ 
tion,  returns  the  card,  anil  feeds  the  next. 

Of  the  sub-ssstoms,  the  most  firmly  established  in 
design  is  the  FAC  E.  I  his  is  a  storage  doin'  suin.iin 
ing  a  servo-mechanism  capable  of  retries  ing  stored 
cards  and  feeding  them  to  an  input  and  output  maga¬ 
zine.  Cards  are  stored  along  the  periphery  of  a  drum 
type  storage  arrangement  and  retrieved  hi  a  centrally 
Imatcil  ami.  hath  storage  unit  imisisis  of  a  sl.uk  of 
several  hundred  slots,  each  slot  tupahle  of  slot  mg  .01 
individual  card.  When  ,1  card,  is  requested  by  means 
of  .1  keyboard,  the  sersn-iiu-chaiiism  muses  the  arm  in 


a  position  cos  responding  to  the  slot.  Die  mobile  card 
receptacle  ,11  the  extremity  of  the  arm  advances 
slightly  to  assure  close  contact  with  the  card  slot  and 
the  card  is  pulled  hv  vacuum  into  the  card  receptacle. 
The  arm  then  moves  ro  the  iiquit/ouiput  position  and 
:her,f<l  lore.  input /outrun  111,1  garinc. 


PROPRIETARY  INFORMATION 

GRAPHIC  DATA  STORAGE 
AND  RETRIEVAL  SYSTEM 

Shit  us — -Available 
Ministry 

Government  Branch — tJ.S.  Navy 

Agency — UuWepslI.S.  Navy 

Contract  Number — ND\\’6.V07fiVf 
C"iiti,hl>  ri  CiPl  Division.  Aerospace  Group- 

General  Precision,  Inc. 

M osier  Safe  Company 
Pale  Available — March  I %•( 
r.W-5ok 

Description  of  Equipment 

This  system  allows  for  [fie  storage  -and  automatic 
retrieval  of  SOUO  aperture  nr  all-film  i.irds.  Die  cards 
arc  stored  in  a  drum  file  and  are  selected  In,  means  of 
keyboard  input.  After  rhe  selection,  the  cards  are 
automatic, diy  removed  from  file  ami  placed  in  posi¬ 
tion  on  an  X-Y  Platen  for  TV  scanning.  Froiii  any 
one  of  nviny  remote  positions  it  is  thru  possible  to 
stew  the  curd  images  on  ,1  high  Resolution  Monitor 
(1000  lines),  control  its  magnification  up  to  2Sl):l, 
regulate  the  X  and  V  orientation,  inntrtil  the  image 
brightness,  pularirs  anil  inmr.ist  and  u-turn  (lie  said 
to  life. 

This  Slstenl  consists  of  1 1st-  following  in.i|or  units: 

‘V/orage  Prum  Mores  i.itils  and  allosss  for  auto 
ns. uii  rctrii's.il  of  1  ards 

Miif'lt  It  riur  Piosides  sari.ihli*  iiiagtiilisalioii 
user  .1  linear  range  of  SO:l  or  0(H). 1  10  .new. 

Y-Y  rtiittn  Allows  for  loosing  ills-  i.ird  so  th.il 
am  poriion  mas  hesiessed. 

Iti^b  /11  \'iluti"ii  7  1  High  ijo.iliii  EY  sisiein 
(Iiiiiii  lines  lesololion,  allowing  fin  remote  siessing 
of  selci  ted  image. 


77 


OPL  Qraphic  Data  Storag*  and  fUtriavnl  Sytf«m 


Operating  Characteristic! 

Inputs  to  tliis  system  arc  paper  aperture  cauls  or 
all- film  cards  of  the  standard  HAM  size  (7.yH"  x 
Hath  card  or  image  has  a  iiimjuc  numerical 
address  which  is  known  to  the  operator  and  wliich  lie 
places  into  the  keyboard  for  automatic  retries  a  I  of 
the  desired  information.  ’Hie  cards  are  stored  in  the 
drum  file,  which  consists  of  fifty  pockets  containing 
lot)  cards  each.  Hath  card  within  the  pocket  is 
unique!)  nntdi-i mied  to  allow  for  its  retrieval  upon 
request.  Average  retries al  time  for  am  card  is  four 
seconds.  However.  in  this  particular  sc  stem.  the 
output  would  he*  .i  video  image  of  (he  caul’s  contents 
A  hard-copy  output,  although  not  part  of  this  swem 
can  he  provided,  as  well  as  means  for  duplicating  the 
desired  image  on  aperture  cards. 

The  storage  media  can  be  of  almost  am  material 
which  meets  the  approximate  physical  characteristics 
of  HAM  cards,  so  that  although  the  present  svstem  is 
intended  to  store  microfilm  type  information,  it  is 
quite  possible  to  store  oxide  coated  materials  I’m  the* 


purposes  of  storing  and. retries  ing  digital  information 
in  magnetic  form.  Currently,  programs  are  in  prog 
rexs  to  extend  this  system’s  capability  for  Microwave 
I. ink,  Computer  Tie-in,  Project  IV  and  Hard  (!opy 
output  at  remute  locations. 

C.  Roll-Film 

Hull  film  storage  offers  flic  advantages  of  micro 
film,  hut  reejuires  serial  searching  to  obtain  ju.crxs  to 
the  recorded  information.  Attempts  to  shorten  the 
search  time  has.  toinenir.iied  oil  ekviinnit  means  of 
scanning  and.  in  some  cases,  on  using  shorter  length 
rolls  of  him.  In  some  s\ stems,  the  index  information 
is  recorded  in  digital  fuini  as  small,  i  Ic.ir.  and  d.uk 
areas  beside  the  document  image  area.  Anothet 
practice  is  to  record  the  index  information  sep.ir.ircl>- 
(  unsecjuentK .  in  roll  storage,  the*  h.isii  inte  nt  has 
been  to  increase  search  speed  In  reducing  the  length 
of  film  to  he  searched.  In  imrcising  the  searching 
speed.  "I  In  .1  combination  of  both. 
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on  SyiUm  HtuilrDlIng  TV  Stan  of  Appilm*  Card 


Holl-filui  storage,  however,  forces  the  use  of  infor¬ 
mation  in  a  fixed  physical  arrangement.  File  updating 
and  reorganization  can  only  proceed  b)  extensive 
splicing  or  by  compictc  recopying  In  many  applica¬ 
tions,  these  restrictions  cannot  be  endured  cscii 
though  mechanization  is  utilized  to  increase  searching 
speed.  For  such  situations  a  unit  record  concept  is 
usually  employed.  However,  due  to  the  ease  of 
manipulating  roll  film  in  contrast  to  unit  records, 
mechanization  of  roll  film  storage  can  he  alt, lined  in 
many  cases  at  lower  cost.  Under  such  conditions,  roil 
storage  should  he  considered  if  any  possibility  exists 
that  its  relative  file  inflexibility  can  be  endured. 

Hits  sub  section  will  contain  information  mi  the 
following: 

•  File-search 

•  Flip 

•  I-.v-.tlic  II 


•  Miratode 

•  Radio 

•  Rapid  Selector 

•  Video  Film  Converter 

•  'Omni  Roll  Film  Selector 

FILESEARCH 

.SV.//1/1  Available 
I  hi  c  1'ijn  i  F.M.A.,  Ilk. 

Ihliiir >  7  ini'  I  to  fi  months 
(nsl  $  I  •’<1.000 

Description  of  Equipment 

Filrsrarcli  is  a  if--stci.il  and  gr.ipliii  material  storage- 
si  stem  that  uses  s ^ mm  roll  nmrnlilm  of  up  to  1000 
feet  in  length  as  the  storage  media  I  lus  system  is 
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FileiiOfcH  Unit*  nnd  Fill 

enmpowtl  nf  iwo  m.ijnr  uiv  .1  MccofditiR  (  nil 
which  v..i»-i=.t- »f  .1  mmcr.i,  liRhd  .mil  wtirhuhlr.  .mil 
,1  Kpirlci.il  l 'nil  which  'c-inlio  the  "mm  mil  miiro- 
— _  film  .Hill  imlmlcs  .1  '  icwer,  primer,  .mil  .1  o'PV 

1, uncr. i. 

m  A  sl.iml.irri  liliM'.irih  cnnlipiir.iliiiii  me'  .1  rcilm- 

-  1  null  r ,11111  of  J S :  1  wliii.li  cii.iblci  W  lep.il  m/c  p.iRP' m 

lie  rn  nrilprl  1  nr  c.u  I.  fi«*i  ol  mu  iu!i!iii  Die  tlm  riincm 
■irc.1  i'  dn''  \  .'AO"  Jiul  llic  vplp. nun  unit-  .uc.i  n 
I m i  ’  \  Hill".  I  .nil  fr.imc  .if  inuriililm.  m  .uUlil l' *11 
In  1  In-  iltuiiiiipill  .irc.i,  Iiai  .1  i "t!i  in. 1  i.ip.ililc  "I  tm' 
MiniiiR  up  m  'A  jlpli.m.imtrii  .  I1.1r.11  icn  of  i"mu 
it), lev  inform. itinn.  If  rctjuirorl.  .ulilti u*t«.ii  (r.iinc'i  t.m 
lie  iiuul  to  retoril  in, lev  iiiform.1111111. 

Operating  Characteristics 

Inpul  lu  tile  l  ili'ic.ni  li  ctpiipmciu.  ii  -n  blew  .I  In 
■  re, 1I1111;  .1  punilictl  i.tril  fur  the  nnlci  infoi iii.uion  "I 
ill,-  do, iiiiicni  or  mill  n>  In-  rcninlcil.  I  lie  pim.lu  I 
,.,r,l  i-,  [lien  pi, mil  in  .1  it-ulcr  "I'''1'  .«t  li'.m-  'tu' 


Filnieuich  Record 


I 


I 


Eil*««nrrh  Cnmurfi 


camera  in  the  Recording  Unit.  llie  coded  data  is 
placed  on  iilm  at  the  same  time  that  the  first  page  of 
the  document.  The  information  input  can  proceed 
is  required,  it  is  recorded  beside  the  second  pagt  of 
die  document.  The  information  input  can  proceed 

„  . . _  . . .  _  ....  i . 

A  request  tor  infnrmorirm  ahm  ic-.jii'ic.  d.,-  ,  - <  7, 
tion  of  a  punched  card.  However,  in  this  case,  the 
tequest  is  formulated  using  logical  relationships  of 
"and",  "or",  nnd  "not"  with  up  to  si*  descriptors. 
After  the  punched  card  is  inserted  into  the  Retrieval 
I  Init,  the  film  transport  is  loaded  with  the  appropriate 
reel  of  film  and  searched  at  the  rate  of  200  feet  per 
minute,  hath  descriptor  of  a  document  or  item  read 
from  film  is  compared  with  the  contents  of  the 
request  descriptors  and  the  results  arc  stored  until  the 
first-nf-ende  character  from  the  next  stored  item  is 
sensed,  Tire  comparison  results  arc  jssoii.ited  accord 
mg  to  the  logical  relationship  cun  tamed  un  the 
punched  card.  If  an  item  is  to  be  selected  for  retrieval, 
the  film  transport  is  stopped  and  the  first  page  posi 
tinned  for  viewing  hard-copy  output  or  microti  Ini 
recording. 

Rile  organization  or  updating  in  this  s)Mcm 
requires  that  recorded  information  be  removed  or 
placed  on  a  rolLoLfilm  by  cutting  and  splicing.  This 
system,  like  any  roll  film  storage  system,  is  not  ame¬ 
nable  to  situations  where  considerable  file  u|)tl>iiing 


hlMunrth  Film  Drivft 
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and  reorganization  are  required.  However,  with  a 
resolution  capability  of  200  lines  per  mm,  it  is 
applicable  for  storing  a  variety  of  data,  both  textual 
and  graphic,  provided  the  tile  manipulation  require¬ 
ments  are  compatible  with  roll  film  storage  char- 


FLIP 

Status — Available  off-the-shelf 
Developer • — Benson  Lehner  Corporation 
Delivery  Time — 3  months 

Description  of  Equipment 

FLIP  is  an  automatic  microfilm  searching  machine 
which  scans  16mm  roll-film  of  1200  feet  in  length  at 
the  rate  of  300  to  Met  frames  per  second.  It  is 
designed  tn' select  desired  information  stored  on  thr 
film  and  display  it  for  viewing.  With  a  resolution 
capability  of  at  least  23  lines/mm,  the  FLIP  can  store 
both  textual  and  graphic  data.  Searching  can  be  by 
frame  -number  or  by  the  descriptor  infutinatiimcun- 
mined  in  the  code  area.  The  FLIP  is  a  completely 
self-contained  unit  consisting  of  a  display  screen,  con¬ 
trol  panel,  and  keyboard,  and  film  transport  assembly. 

Operating  Characteristics 

K»ch  frame  of  film  in  the  FLIP  system  can  contain 
up  to  32  hits  of  coded  information  beside  the  image 
area.  To  initiate  a  search,  the  appropriate  indexing 
information  formulating  a  query  is  entered  hy  key¬ 
board.  During  scanning,  the  codr  areas  of  each  frame 
arc  scanred  by  photosensitive  elements  until  the 
desired  frame  is  located  and  displayed.  The  frame 
number  is  also  displayed,  permitting  verification  of 
the  selection. 

The  present  FLIP  model  can  search  up  to  8 
descriptors  and  handle  one  1200-foot  roll  of  film 
having  72,000  frames.  Modifications  could  expand 
this  capability  so  dial  at  least  13  descriptors  per 
search  and  multiple  reels  of  film  could  he  used. 

FOSDIC  II 

Status — Successful  operating  model 
Developer — National  Bureau  of  Standards 
Cost—  100K 


Description  of  Equipment 

Fosdic  II  is  a  particular  type  of  Fosdic  (Film  Op¬ 
tical  Scanning  Devue  for  Input  to  Computers)  sys¬ 
tems  in  which  lfininr  roll  microfilm  is  used  as  the 
storage  media.  This  device  was  specifically  designed 

...  . f  ;iti  o  .-  i  w' .  _ 

Records  Center  which  maintains  a  riic  of  more  man 
4 30,000,000  punched  cards  containing  climatological 
information.  In  using  Fosdic  II,  the  punched  cards  arc 
stored  in  a  microfilm  file  which  is  then  searched  to 
obtain  characteristics  on  weather  conditions.  The  out¬ 
put  of  Fosdic  II  is  an  exact  duplicate  of  the  original 
punched  card  on  card  stock  punched  to  contain  all  thr 
data  originally  recorded,  A  second  Fosdic  II  system 
being  tested  will,  in  addition  to  this  replica  copy 
output,  g<  state  magnetic  tape  recordings  for  com¬ 
puter  input. 

Operating  Characteristics 
The  document  area  in  Fosdic  II  is  approximately 
0.073"  x  0.307".  Using  reductions  of  2d: I  across  the 
film  and  43.3 tl  along  the  film,  punched  cards  arc 
recorded  such  that  they  have  a  square  image,  The 
desired  information  can  then  be  searched  for  directly 
from  the  card  image,  since  the  indexing  and  selection 
information  will  beany  of  that  originally  punched  on 
the  card.  During  a  search,  information  can  be  selected 
from  any  id  columns  of  the  HO  columns  on  the  card. 
The  search,  at  4000  cards  per  minute,  is  serial  in  terms 
of  items. 

Fosdic  II  combines  electronic,  mechanical  and 
optical  techniques  with  search  questions  set  up  by 
plugboard.  The  film  is  handled  in  HXl-foot  reels 
having  a  capacity  of  13,200  cards.  The  reels  must  he 
hand-threaded  and  rearrangement  of  any  items  must 
he  accomplished  hy  anting  and  subsequent  splicing 
of  the  film. 

MIRACODE  SYSTEM 

Status  Available  oil  the  shelf 
Developer — Kccurdak  Corporation 
Delivery  Time — 0  months 
Cost — 23K  tn  30K 

Description  of  Equipment 

The  Miracodc  System  consists  of  the  following 
basic  units: 
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MIRACODC  Syiiom 


Mi  nicotic  Micro  filwcr — This  new  planetary  1 6mm 
unit,  which  includes  convenient  operator  controls,  is 
especially  designed  for  high-resolution  recording  .ind 
accurate  illumination  adjustment. 

Mime  ode  Kctrivmi  Station— 'V\\i\  equipment  can 
More,  withirf  fingertip  reach,  approximately  ton  film 
magazines.  The  M  a  Jinn  modular  in  design  and  tan 
he  arranged  in  several  configurations.  It  contains  all 
the  controls  necessarv  to  initiate  and  complete  .1 
search  cull*  and  utilizes  the  Recordak  Reader-Printer 
which  can  search  the  binary  code  on  the  microfilm  at 
high  speeds.  Selective  prints  of  documents  in  several 
print  modes  can  also  he-  pros  ivied  In  (his  unit. 

Operating  Characteristics 

1  lie  Mir.iuidc  Svsiem  allows  f«*r  indexing  dom 
merits  h\  accession  numher  or  h\  the  subject  content. 
Indexing  is  accomplished  In  using  dulionarv  con 
laming  terms  for  converting  meaning  l<>  mimetic s 


compatible  with  the  Miracodg  System,  h'or  automatic 
input ,  an  IBM  02-t  or  n 26  can  he  used  to  read  punched 
cards  whose  information  is  encoded  on  the  film  In  the 
Record. ik  (\ird  (  onsertcr.  This  input  operation  takes 
Jl/i  seconds.  Assuming  six  pages  per  document  and 
four  columns  of  code  per  dm  unicot,  whmnju  pages  of 
information  can  he  stored  in  HHl-font  rolls  cniilaitud 
in  one  Miramde  Retries  al  Station. 

Retrieval  of  information  requires  that  die*  appro 
pri.ite  starch  criteria  he  Keved  into  the  lodestar 
Header- Pi  inter  vshich  can  scan  the*  entire*  100  fo»., 
roll  of  him  in  10  seconds.  I  he  first  page  of  a  specific 
coded  document  which  answers  the  scunh  request  is 
located  and  is  aulomalkalh  displace. I,  reads  for 
viewing  or  printout.  (  Khcr  dcHiunrnts.  answering  rite 
same  parameters.  ma\  he  located  h\  ineitlv  depressing 
the  stare li  button  again.  1  sing  this  mode  of  opera 
lion.  .1  (ill*  of  in ,1)00  pages  r.mdomlv  miuamcd  m 
live  magazines  can  he  searched  in  less  than  » 
minutes. 


RBtrlevo1/Vl6w*r/R«produc«r  for  Holll«rafl«r»  RABH 

Miuof.'.n  rile 

RADIR 

Status-  lUSiD  item 

DereJoju’r — l  lull  icra  fieri  Company 

DvIiiTry  Time-  6  tn  1ft  months 

(.tut — 35K 

Description  of  Equipment 

RADIK  is  u  document  storage  and  retrieval  system 
rising  £Smm  microfilm  us  the  storage  media. 

The  three  basic  components  of  the  KAl  >IK  y'xttin 
are  a  planetars  eiuoder  unit,  an  index  console,  and  a 
retrieval  \  ic wit  reproducer  unit.  Ancillary  equip 
mem  includes  a  .^mm  planetary  i.imeru,  sioiugv  units 
tor  doemnent  and  index  film  cartridge**,  mil  an 
electrostatic  enlaiger  pfintei  foi  making  hard  copies. 

|  he  planetars  c. inter. i  iffi'/ihr  i-»  used  lm  micro 
ti  lining  illicit  men  ts  and  dm  unu-ni  idem  if  n  at  ion  codes. 
It  iiKorpora'es  an  11  digit  decimal  keyboard  lor 
document  identification  .ode  input.  »  \isual  ruxie 
mhc  display  for  ventilation  of  code  input  uccui.uv. 
tiicuidv  for  convening  decimal  krvhoaid  mpi.!  to 
lour  bit  binun  codr,  a  it  position  binary  coding 
device,  and  Kevboaid  switch  and  coding  done  ma! 


ImliH  Coniole  for  HalHcrafim  RAOtR  Micraflln  Mt 


function  circuits.  I  he  unit  aclaptv  l>i  most  'Mum 
planetary  cameras. 

Vhvhttltx  recnrdv  document  idenlifuatioii 

and  location  information  on  mUtolilm  timing  slot  igc 
opt  rations,  smarts  this  mforni.itioi*  and  ptmts  mil 
location  of  doi'uuunt  him  doling  iiiiuv.d.  I  hi  unit 
incorporates  an  .ilphanumerit  ty  pi  writer  lor  input 
and  output  with  lunar)  conversion  oruutiv.  K.ilvai 
processing  equipment  for  processing  the  bmm  index 
him,  and  search  logic  cirmitiv  vshiih  includes  and 
functions.  I  j1  to  alpha  and  «*r  nunuiit  i  lui.icli  rv 
ire  pros  ided  for  document  ideolihi  itmii  and  location 
description  During  reiiiev.il.  the  index  .oiis.de  wans 
the  hex. uleLiui.il  hifiar\  code  with  pantv  check  it  a 
i  .hi-  of  "tin  item  identifications  per  would  \  mini 
ilium  of  I  i.tiiiu  *.mh  doctimenf  dt-s.  f ipii. ms  lalmosf 
"H'hoOtl  alph.ummefic  characters  can  he  indexed  mi 
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FlOW  DIAGRAM  -  Indexing  and  Slarege 
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FLOW  DIAGRAM  -  Search  and  Retrieval 


A*Mt  l*/h?i  *  RADAR  microfilm  file 


a  single-film  rnrtrjilge,  and  scanned  in  an  average  of 
eight  seconds. 

The  retrieval /viewer /reproducer  scans  document 
film  at  the  rate  of  55  frames  per  second,  and  displays 
the  desired  document  as  a  6:1  blowback  on  a  7  x  9 
inch  viewer  screen.  It  incorporates  a  decimal  keyboard 
for  input  of  the  desired  document  identification  code, 
digital  to  four-bit  binary-code  conversion  circuitry 
(up  to  1 1  digits  capacity),  film  transport  and  viewer, 
and  a  Kalvar-film  negative  printer.  The  Kalvar  neg¬ 
ative  is  generated  in  less  than  five  seconds  upon  push- 
hut  ton  demand. 

In  KAD1R,  index  information  is  stored  on  a 
separate  ,55mm  roll  of  Kais.it  film  which  can  contain 
up  to  10,000  coded  descriptions  of  documents.  Oncm 
mem  identification  and  subsequent  retrieval  is  accom¬ 
plished  by  searching  the  index  informs! obtaining 
the  (loruiniMit  location,  and  then  searching  the 
appropriate  microfilm  roll  of  douiment  information 
for  the  desired  document. 

An  indication  of  retries. il  speed  is  giscn  hx  r lie 
fact  ih.u  an  index  roll  can  he  scanned  in  15  sat  unis 
while  a  I  no- fin  it  roll  of  document  film  lakes  H 
second’..  Since  the  retries  si  operation  requires  the 


Kt/WarV  hcWfi  for  HalXtraftorv  ftAtHR  MtiroAlm  filoi 


manual  insertion  of  hoth  (he  index  and  document 
film  in  their  respective  searching  units,  maximum 
retrieval  time  for  a  document  would  he  more  than  the 
23  seconds  of  combined  searching  time  of  the  two- 
film  rolls.  It  is  estimated  (h, it  in  a  file  of  850,000,  any 
document  can  he  retrieved  in  less  than  two  minutes, 

Operating  Characteristics 

Document  input  for  RADIK  begins  it  the  uiuro- 
film  camera  where  documents  in  random  order  are 
coded  and  aligned  for  photographing.  <  aiding  is 
accomplished  hs  kvxlwiarci,  verified  sisuaiiy  on  a 
nixie-tuhe  display  and  .converted  to  four  hit  biliary 
coile  on  the  coding  attachment  to  (lie  planetary 
camera.  The  document  and  binary  code  idenlilu.itiiin 
can  (hen  Ire  photographed  simultaneously.  I  he  film 
oeg.itices  are  processed,  printed  till  K.dsar  film,  and 
loaded  iiun  c.iru  iiigcs.  The  documents  are  s  jewed  and 
assigned  descriptors  ami  index  categories,  this  data 
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is  keyed  in  the  index  console  and  llie  appropriate 
index  films  prepared.  When  completed,  the  index 
films  arc  stored  in  cartridges  until  they  are  required 

c  _  t 

HU  lUllVMili 

A  document  is  retrieved  by  first  searching  the 
appropriate  roll  of  microfilm  that  contains  the  index 
category  of  the  requested  document;  liic  duuniu.ni 
query  data  is  inserted  into  the  index  console  which 
locales  the  desired  entry  and  prints  out  the  document 
identification  and  address.  This  information  is 
entered  into  the  retrieval /viewer/rcproduccr  unit  and 
the  proper  roll  of  document  microfilm  scanned.  The 
desired  document  is  located  and  displayed  on  the 
viewer.  If  a  Kalvar  negative  is  required,  a  negative 
ready  for  electrostatic  reproduction  can  he  processed 
within  five  minutes. 

Tlte  system  was  developed  for  small-lo-iiiediwni 
scale-  applications  capable  of  using  micruftlm  as  the 
storage  media.  Its  design  atut  operating  in.iiarcvdsilss 
with  manual  operations  are  such  that  an  automated 
storage  and  retrieval  capability  is  provided  at  reason- 
-ablc-cost.- _ 


RAPID  SELECTOR 

Sldlus — Successful  feasibility  model 
Developer — National  Bureau  of  Standards 

Bureau  of  Census 
Cost — S3K 

/  ' 

Description  of  Equipment  ! 

The  Rapid  Selector  is  a  continuous  roll-film  stor¬ 
age  and  retrieval  device  using  .Minin  imperforated 
microfilm.  Microfilm  is  handled  on  1 U0-  to  6000-foot 
reels  with  storage  capacity  varying  from  600  to 
.16,000  coded  pages  per  reel.  Ollier  packing  density 
characteristics  are  a  resolution  capability  of  up  to  I2n 
lines  per  nun  and  six  coded  frames  per  fool.  Using  a 
format  with  a  document  rewriting  area  of  1.13"  x 
1.73"  that  can  lie  extended  in  length,  documents  in 
sizes  from  3"  x  3"  to  22"  x  3-1"  can  he  recorded. 
Adjacent  to  the  document  area,  a  selection  (title  area 
of  1.20''  x  0.36"  is  provided  for  storing  2HI)  hits  of 
index  information  which  arc  divided  into  7(1  hexa¬ 
decimal  characters. 

Using  this  recorded  index  information,  selections 
can  he  made  by  simple  address  or  by  descriptisc  terms 
anti  indexing  entries,  (amihiii.ition  searches  can  also 


lu-  made  in  which  both  indexing  terms  and  biblio¬ 
graphic  data  arc  used  to  select  a  desired  item.  A  pre¬ 
dictive  search  can  also  be  made  in  which  the  number 
of  items  meeting  search  requirements  is  indicated  so 
that  the  querist  may  modify  accordingly  the  scope  of 
his  search. 

- A — p-- 1  ti  ~t r  l  --  --.-ty-’l  f -  of  >  miarnfilnx 

camera,  card  reader,  card  punch,  film  processor, 
microfilm  copier  and  the  selector. 

Operating  Characteristics 

In  tile  present  Rapid  Selector  model,  a  modified 
IBM  -<07  card  reader  records  the  selection  criteria,  fur 
recording  hexadecimal  characters,  holes  arc  polished 
in  a  specified  four  rows  with  their  cimiplcmcms 
punched  ill  four  other  rows  of  the  same  column.  The 
cards  arc  then  read  by  the  card  reader  which  is  con¬ 
nected  to  a  coded  light  matrix  in  the  camera.  Mach 
hole  position  on  the  card  controls  a  light  position  m 
the  matrix,  thereby  providing  the  required  code 
pattern  for  photographing.  As  many  cards  as  arc 
required  nm-bc  used  for  the  document  code-  After 
lilming  is  complete,  die  oiiginal  film  will  lie  retained 
ill  n  security  file  and  master  copies  made  from  it  ns 
needed. 

The  search  equipment -fur- the  .Rapid .Selector 
consists  basically  of  a  high-speed  mechanical  film 
transport,  a  photocell-activated  interrogator  and 
comparator  and  an  on-the-fiy  output  camera.  A  search 
question  Is  initialed  hy  punching  the  codes  with  the 
desired  selection  criteria  and  using  "yes",  "no"  and 
"dnn’t  care"  conditions,  if  required,  for  searching, 
the  master  film  is  run  continuously  at  a  uniform 
velocity  as  the  selection  code  area  is  read.  Whenever 
a  pattern  match  is  obtained,  the  copy  film  is  brought 
up  to  proper  speed  anil  a  nnc-to  oiie  copy  made  for 
external  use.  Average  access  time  for  a  full  HUOO-foot 
reel  is  six  minutes.  This  has  been  accomplished  using 
a  search  speed  of  36  coded  pages  per  second. 

Since  the  siorage  medium  is  neither  cravhlc  not 
reversible,  items  must  he  deleted  hy  a  manual  inl  and 
.splice  process.  Similar  manual  operations  arc  required 
for  replacing  damaged  material  and  for  rearranging 
the  file  order.  During  the  input,  the  only  provision 
for  in.inti.il  insertion  or  code  inflection  is  in  replacing 
or  removing  the  code  tard.  However,  with  this  ion 
ccpt.  file  integrity  is  maintained  simr  the  master  film 
always  remains  in  the  file  area. 
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PROPRIETARY  INFORMATION 

VIDEO  FILM  CONVERTER 

Status — Available  off-the-shelf 

Military  Sponsorship — 

Government  Agency — NASA 

Contractor — Link  Division,  General  Precision 

Delivery  Time — 6  months 
Cost — 200K 

Description  of  Equipment 

The  Video  Film  Converter  is  a  device  for  con¬ 
verting  from  a  film  transparency  to  an  analog  voltage 
and,  inversely,  from  an  analog  voltage  to  a  film 
transparency.  In  either  mode,  reading  or  recording, 
the  conversion  is  accomplished  bv  an  electron  beam 
scanning  system  that  uses  both  horizontal  and  vertical 
beam  delict  i  ion.  The  scanning  rate,  resolution,  and 
raster  si/e  ire  variable. 

Operating  Characteristics 

The  storage  mcdi,r  in  this  system  are  35mm  and 
70mm  strip  films,  with  the  maximum  frame  si/c  being 
x  57mm.  Film  reading  is  done  with  the  film  sta- 
tionaiy  using  a  scanning  motion  from  left  to  right 
with  subsequent  lines  progressing  from  top  to  hot  tom. 
A  single  frame  scan  or  repetitive  frame  scan  mode  of 
operation  may  be  used  for  data  reading.  For  record¬ 
ing.  the  same  techniques  arc  used,  except  that  the 
photographic  film  is  exposed  while  scanning  with  the 
living  spot  scanner.  Resolution  for  this  s\*tem  is  -in 
lines  per  minute. 

In  addition  to  reading  and  recordin'..’,  the  Video 
I  dm  Convener  has  the  capability  to  search  for 
usot'Ud  data.  Inis  mode  of  operation  is  used  for 
■>h«  ting  a  parti,  ui.ir  trame  toi~si. inning.  In  scanh 
mg.  tile  It  Ini  i  an  be  w  untied  at  a  i  ate  ol  .Is  1 1  a  me'  pet 
'U  am!,  e.nii  It. line  being  siantnd  .it  standard  l\ 
tales  and  ol  the  standard  I  V  lotm.it  lm  use  with 
e  xtet  na!  nr  mitots. 

70mm  ROLL  FILM  SELECTOR  AND  CAMERA 

S /,//// ,  I’ri not v  pe  Model 

W )  Spi,ii\nr\hip 

li'iniiiinelit  Rtaiuli  I  .Y  \  hi 


Agency — U.S.  Naval  Photographic  Interpretation 
Center 

Contract  Number — N600  (628*<5)  57003 
Contractor — Photo  Devices.  Inc. 

Delivery  Time — 6  months 
Cost — 70K 

Description  of  Equipment 

This  system  consists  of  a  microfilm  camera  capable 
of  up  to  1  Sx  reduction,  a  cixle  reader,  and  a  searching 
unit.  Designed  primarily  for  recording  graphic 
material,  this  system  can  photograph  items  up  to 
2x3  feet  on  an  image  area  of  2'/.  x  2  VS".  Adjacent  to 
the  image  area,  a  code  area  of  960  bits  is  used  for 
storing  identifying  information.  Item  seLct'on  is  t  — ,  . 
accomplished  by  scanning  the  code  area  at  100  ft 
second.  Output  is  cither  a  displayed  image  of  the 
desired  information  or  a  duplicate  of  the  recorded 
image. 

Operating  Characteristics 

The  input  operation  requires  that  the  items  t  >  he 
photographed  he  manually  placed  on  the  recording 
area.  A  mylar  overlay  iv  then  placed  over  the  input 
material  and  held  down  by  a  vacuum  system  in  order 
to  level  the  item  for  photographing.  Coding  infor¬ 
mation  is  recorded  by  reading  a  punched  i.ird  with 
Hollerith  code,  using  a  Richardson  static  caul  t e.i.ler. 
This  reader  activates  a  light  raster  in  the  camera 
which  produces  the  equivalent  of  the  punched  hole 
pattern  on  the  input  curd.  I  he  coiled  information  and 
input  item  are  then  viuudtaneously  photographed  on 
tlie  “Omm  imperforated  toll  f  un. 

I  in  selecting  images,  the  required  mile  pat  ent' 
.ue  ig.iin  designated  bv  punched  i.itd.  Seurihing  can 
pi  .eed  .it  speeds  siilluient  lor  scanning  a  1000  tout 
i  eel  of  It  lm  in  ten  minuti  s. 

D.  Unitized  Photographs 

I  niti/cd  photographs  are  a  form  of  sin. ill  n.uio 
Idm  i.tr.l,  Mei.iuse  of  tlmr  smaller  diineiisinns,  ,m 
evtnii.il  frame  or  holder  anil  meih.mii.il  ''MM.itiiC 
are  usually  required  to  facilitate  handling  md  to 
protect  the  image  area.  As  a  consequent e,  si  vi  ral 
equipments  with  sophivtiiated  handling  techniques 
ate  available  for  this  application. 
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There  are  two  major  applications  for  uni  u/oil 
photographs:  storage  of  aeri.il  photographs  aiul 
storage  of  document  information.  Of  these,  the  stor¬ 
age  of  aerial  photographs  has  been  the  more  reecot. 
because  of  the  critical  icquiununts  for  such  .storage 
in  the  past  less-  years. 

Current  efforts  in  the  -Air  Force  for  aerial  photo¬ 
graphic  storage  have  concentrated  on  using  a  Omni  \ 
lODniii!  film  unit  record.  I  his  formal  has  designated 
areas  for  image,  descriptor  and  index  information 
and  an  identification  number  in  both  human  and 
machine  —  readable  forms. 

llfToris  in  the  document  retries. d  area  base  not 
been  restricted  by  image  quality  onisider.iiions  as  exist 
when  storing  aerial  photography. . \s  a  result.  Idm 
•  unit  records  for  document  storage  are  smaller  ami 
-  rail  Tie  manipulated-  V.ith  ic-ss  c-ui_  lF_iss'_S'J:,-hiiil(_ 
areas  tmploy.ine  liii  organi/auon  iuiniu)uo  ,.a 
identifiable  willi  unit  record  storage.  Most  of  the 
equipments  are  modular  and  can  he  adapted  for  use 
svilli  various  size  files  and  tile  material. 

This  section  will  contain  information  on  (TTF 
following: 

•  Filmorcx 

•  iMagmmtc 

•  Media 

•  Walnut  System 

•  Minicard 

•  Automatic  l  nit  Kccord  Storage  and  lfetries.il 
Device 

•  l ’nit  ffctoril  Search  and  Dissemination  Device. 

FILMOREX 

Developed  bv  Jacipies  S.iinain,  Paris,  France 

Shlllts  Available 
Militiir)  SpnnsiiTtbiji  None 
Di liter)  I  inn  1>  months 
(  nil  —  SI  S.Ol’itl 

Description  of  Equipment 

I  lie  Filmorcx  ssstein  consists  of  a  tiosiiincni 
i.unera.  selector.  kes punch  and  loiit.ict  printer.  Il'i' 
etpiipiuenl  is  ni  relatively  sitr.pie  design,  and  i*"|niii' 


considerable  manual  support  for  its  operation.  Die 
storage  medium  is  a  ASmin  x  fiOtniis  fat  in  ship  nf  8  nsil 
thickness  to  provide  sufficient  rigidity  for  machine 
ni-i  n  ipti  I  a  a  i<  >11.  Depending  upon  the  camera  ions  sys- 

n  e  ii"  t  ..a.nii.  is  a  not  nn  Kj 

lern,  up  TO  Ittti  n.  >  v  i  i  *n «vm liwm  »  ' V"  ’ — — 

....  i  r.lns  .  hip  in  addition  in  the  rode  area _ 

of  -ton  bits  capacity.  In  the  present  code  system,  up  to 
twenty  rows  of  20  hits  each  can  he  used  with  tour 
hie.  used  to  designate  cull  .dpliaiinmcri.  .har.uter. 

Operating  Characteristics  and  Capability 

The  input  operation  requires  the  use  of  code  cards 
to  represent  each  item  of  dewriploi  information. 
These  cards  are  arranged  ssith  just  the  top  card  dis¬ 
playing  the  alplumimcri.  designation  nf  its  code, 
All  other  cards  have  just  their  ended  information 

sliocvuu>."TiTe  micmitlnTT.niier.r  cliviT-plioiogiTiphs— 
siiimltiiticmislv  the  code  cards  and  related  dosumLiit'. 

A  multi-entry  file  requires  an  additional  exposure  for 
each  entry,  with  the  appropriate  code  card  displayed 

_ ^ij^lsn  _ rsf  till’  fill  le  .  ini  deck  Thjs  allows  the 

leading  ..f  tlu  different  key  descriptors  (or  appropn- 
me  Stirling,  filing  and  selection.  The  documents  ami 
associated  ended  data  arc  recorded  on  roll-film 
approximately  100  feet  in  length.  Alter  processing, 
tlic  film  is  manually  cut  and  inserted  in  its  proper 
storage  location. 

l  or  selection,  tile  film  chips  are  passed  through  the 
selector  unit  :ir  the  rue  nf  600-700  per  second.  Qucrv 
input  is  achieved  by  key  punching  holes  representing 
(he  complement  »»f  a  uwlcd  descriptor,  in  >in  aluminum 
mask  called  a  vanh  key.  Tim  kc>  van  cunMin  a 
miuinitim  nf  three  imled  deMriptor  pattern*  and 
senes  ,\%  a  vanning  grid  the  film  chips  rtre  pawed 
between  it  and  a  light  uninc  in  the  Hlnmret  selcitor. 
Deteuiun  «>f  tinnplnc  opaquenev*  represent*'  ■«  m.Oih 
and  a  H*leilu;n  i*  determined  b\  a  in-iuh  with  .1  par 
(itul.ir  lugii.il  lombinaimn  nf  and,  nr  mu!  m»i. 
Seleited  film  ihips  are  directed  to  a  vepar.itc  output 
bin  finni  whit h  (bi;\  t.in  be  manua/h  retrieved  fm 
viewing  »»r  preparation  of  hard  t»>p\  print*. 

The  Hlniorev  cijuipiwnt,  because  nf  if*  design, 
relics  ninviuerainr  mv  nv\|iiui(  manual  adjustment* 
f«>r  maintaining  mireit  operating  tolerance  v  M"" 
ever,  with  prnprr  per'onnel  tuppirft.  this  equipment 
i.m  elTei tisc-ls  he  applied  I.TiTiC  storage  and  rctries.il 
of  lilts  of  lo.tmo  1  St), non  items  depending  upon  file 
i v ' : ’  i t %  A  ;«*::*p!vte  s\*o*m  i*  «. nmidiTctl  fclalivcb 
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inexpensive  and  docs  not  require  peripheral  equip¬ 
ment. 

MAGNA  VUE  SYSTEM 

Slams — Successful  feasibility  mude!  !.o,  be;v.  :es:ed  — 
Military  Sponsorship — 

Government  Branch  or  Agency — Home  Air 
Development  (Center 
Contract  Number — Al;30(602)-2464 
Contractor — Magnavox  Research  I-aboraiarics 
Delivery  Time — 18  months 
Coir— 500K  to  hook 

(depending  on  system  configuration) 

Description  of  Equipment 

ins  magnas uc  v  ,*nr.s!;ts  e?  ,l>*  following 
elements:  A  general  purpose  digital  computer  (CDC 
160)  for  control  of  the  system;  a  rapid  access  file 
which  stores  675,000  images  in  film  chip  form;  a  four- 
drum  card  transport  which  accomplishes  sorting, 
merging  and  coll.uing  of  the  film  chips;  an  output 
copy  station  which  produces  a  Diazo  aperture  copy 
card  with  a  developed  image  and  which  is  simultane¬ 
ously  punched  with  identifying  data  (by  means  of  a 
card  punch);  and  a  camera-coder  which  prepares 
Magnavue  film  chips  from  input  aperture  cards. 


Ditploy  of  Graphic  Dato  Stortd  on  Magnarv#  Card 


Optional  equipment  includes  a  second  rapid  access 
file  which  brings  the  total  capacity  to  1.35  million 
drawings.  Additional  UAM  equipment  and  magnetic 
tape  may  n  added  to  the  data  processor. 

The  basis  at  the  Magaavug  system  is  a  small  mylar 
■-irH  nr  chin  1-Va  inches  wide  by  3  inches  long.  Unc 
portion  of  this  card  is  used  to  store  a  3'mm  DiiziT 
microfilm  image  from  which  a  Diazo  copy  card  is 
made.  The  remainder  of  ihc  card  is  used  to  store  80 
alphanumeric  characters  of  photo  optical  data  which 
identifies  the  image,  These  cards  are  handled  on  the 
card  transport  to  which  is  attached  the  Diaio  copy- 
station.  The  card  transport  unit  is  a  four-drum  device 
capable  of  manipulating  the  cards  at  90  cards  per 
second  with  vacuum  techniques  under  control  of  the 
data  processor.  'Ihc  card  transport  has  the  capability 
for  card  merging,  sorting,  and  collating  nn  commands 
from  the  data  processor. 

An  optional  modification  Id  the  system  provides 
the  capability  to  process  magnetic  cards  which  Store 
approximately  loot)  alphanumeric  characters  in 
binary  coded  6-bit  characters.  ’ITifese  magnetic  cards 
are  the  same  1  y„"  x  3"  site  as  the  film  cards  and  both 
types  of  cards  can  he  processed  on  the  system.  1  he 
modified  card  handler  then  has  magnetic  read-write 
heads  for  the  magnetic  cards  and  photo  optical  read¬ 
ing  for  the  drawing  Image  cards.  Data  U  transferred 
between  the  processor  and  the  cards  at  90,000  alpha¬ 
numeric  characters  per  second. 

Operating  Character! sties  and  Capability 

"ITic  input  operation  for  this  system  is  the  initiation 
of  a  Magnavue  card.  The  image  portion  of  the  card 
may  be  exposed  by  reducing  a  negative  image  onto 
the  image  fvurtitm  of  the  card  or  contact  printing  a 
given  microfilm  image.  Biliary  coded  photo  optical 
data  is  displayed  in  lode  targets  and  expned  at  the 
same  time  the  image  portion  is  exposed.  'Die  coded 
data  can  be  transferred  from  punched  cauls  or  directly 
off  opcntimc  cards  containing  the  related  image.  litis 
complete  input  operation  is  accomplished  hy  the 
camera-coder  unit. 

Magnavue  cards  arc  stored  in  a  rapid-access  file 
unit  which  consists  of  a  15  x  15  array  of  magazines. 
Each  magazine  has  a  storage  capacity  of  3000  cards, 
enabling  a  total  of  675,000  images  to  he  filed.  During 
an  operating  period,  magazines  can  be  positioned  for 
processing  in  3  f  seconds.  Maximum  time  for  an 
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anil  developed  aperture  card.  The  card  is  produced  at 
the  Diiizo  copy  station,  which  is  associated  with  one 
of  the  drums  on  the  card  transpon  unit.  Sc!«.ud  curds 
for  rcjm/ihrciivw-.  are  stopped  at.tb.i.v  nia/o  copy 
o » I  Inn  ;i  nrnniri  i_ir  al  I v  removed  from  the  drum,  and 
appropriately  aligned  with  the  film  portion  of  an 
unexposed  copy  can!.  I  ;nder  computer  control,  the 
film  is  then  exposed  t* »  give  the  desired  output  Di.t/o 
top)  card.  Hie  computer  may  cause  single  or  multiple 
copy  cards  to  be  made  from  the  image  portion  of  a 
single  Magnus  uc  card. 

The  Maonavue  system  can  store  a  variety  of  data, 
both  textual  and  graphic.  Depending  upon  (lie  infor¬ 
mation,  reduction  ratios  from  U);l  to  .30:1  liasc  to  he 
used  in  recording  images  un  Magmmie  earth  'lids 
capability.  mm  hi  net  1  with  computer  controlled  file 
mamtonflurp  and  automatic  retrieval' allowR~fnrrnii- 
slderable  system  flexibility, 

i 

MEDLA 

Status — Available  oil- the  shelf 
Developer— - -The  Magnavox  Company 
Delivery  Tinn  3  months 
Cost — 3  7  K 

Description  of  Equipment 

lire  Media  system  is  a  photographic  information 
storage  and  retrieval  system  utilizing  the  unit  record 
concept.  Information  is  stored  on  a  32mm  x  Iftinm 
film  card  which  can  contain  images  of  three  H*A"  x 
1 1"  document  pages,  I?  digits  of  ended  data  ami  the 
fiitn  card  identifying  number  in  both  numeric  ami 
machine  readable  form.  A  complete  Media  system 
consists  of  a  camera-coder  which  sitmiitancmislv 
photographs  and  codes  the  documents  to  be  stored, .» 
film  processing  unit,  a  film  duplicator  unit,  film  cutter 
for  cutting  the  Media  film  cards  from  roll  film.  Media 
file  and  capsules  for  storage  of  the  film  card-,  and  du* 
selector  reproducer  for  retrieving  documents  and  pro¬ 
ducing  hard  copy  prints  of  film  cards. 

Operating  Characteristics  and  Capability 

The  Media  system  has  heen  designed  to  retries e 
documents  In  document  number.  In  the  input  opera¬ 
tion,  the  appropriate  document  number  is  keyed  into 
the  camera  at  the  time  the  document  is  photographed. 


MEDIA  Document  Cornua 

The  number  is  recorded  numerically  and  encoded  to 
permit  both  human  and  machine  reading.  Additional 
information,  such  as  the  date  nr  subject  information, 
up  to  17  digits,  can  also  he  included  as  identifying 
information.  The  documents  and  associated  data  are 
photographed  onto  roll  film  of  inn  foot  lengths  and 
cut  after  processing  into  the  Media  film  cards,  f  lic 
cut  film  cards  are  then  manually  inserted  in  their 
appropriate  storage  location  in  the  files. 

The  storage  file  has  10  numbered  trass  which 
contain  U)U  numhcicd  pockets.  These  numbers  are 
nidi, ati\c-  of  the  cabinet  and  the  Iras  contents.  I  .uh 
pin k ct  in  the  tray  tan  contain  j  capsule  which  has  a 
capacity  for  holding  7 tin  film  cards.  This  storage 
configuration  enables  a  cabinet  to  contain  images  of 
lno.nnn  documents  averaging  dtrec  page*,  c,uh. 

l  or  retrieval,  it  is  necessary  to  know  the  doc uiucnt 
numhrr  'Ilie  number  designates  the  capsule  in  which 
(he  document  iso  ml.  lined.  When  located,  (he  capsule 
is  manualls  moused  from  the  file  and  placed  in  the 
Selt’c inr-Repiucluccr.  I  pem  keying  in  the  last  issu 
miniluTs  of  a  "  digit  accession  numlu-i,  the  Selectnr- 
Hcproduccr  begins  M.mmng  i.srds  .it  the  rate  of  *0 
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per  second.  When  (he  desired  film  card  is  found,  (he 
c iird  is  momentarily  Mopped  and  a  hard  u»pv  made  of 
its  stored  information.  Tlu  i.ird  is  then  released  and 
allowed  to  return  to  the  stacking  station  for  eventual 
reinsert  ion  into  the  capsule.  With  this  form  of  out¬ 
put,  information  is  retrieved  without  c\er  remosing 
die  film  card  from  file.  This  retries. il  operation  i.m 
he  accomplished  in  many  uses  in  less  than  one 
minute. 

The  Media  system  relics  on  effluent  combination 
of  manual  and  machine  operations.  In  this  situation, 
the  capability  of  operating  personnel  tan  mnsidcrahh 
affect  operating  speed  .mil  overall  cflci  tisenesv  S  hos¬ 


es  er,  inclusion  of  the  manual  operations  has  provided 
a  system  at  rclatisel)  lass  cost. 

MINICARD  SYSTEM 

Document  Data  Pnurssing  f  rmral  AN  (iMf 
1 1  A  (v) 

Des eloped  In  l.astiu.tii  Kodak  (.ompam 
Sfiihn  —  Asail.ihle 
Milittir)  SfuiHu>r\hiJi-  - 

Agency  Home  Air  Desdopment  (  enter 
(on  trait  Number  A  I*  MimtU)-  Wat;; 
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MEDIA  Card 

Contractor*  Involve*!  Prime  Contractor 
t'.istm.in  Kodak  Co. 

Magnaviix  Company 
Computer  Control  (  n. 

Dilinr)  Tint'.  IN  months 

hkioK  to  ISOoK  (depending  on  si/eof  system) 

Description  of  Equipment 

The  equipments  of  a  Mini* aril  installation  will 
sar\  with  system  si/c.  An  average  installation  would 
include  the  basic.  Minii.inl  dev  iits  consisting  t»f  dual 
nunc  camera,  loinnnicr  duplicator,  film  processor. 


selector  sorter,  anahsis  siewer,  cit!.Tgr«- processor 
and  peripheral  equipment.  The  integration  of  such 
equipment  bus  provided  the  capability  for  multiple 
copy  filing  and  seleition,  rapid  film  processing  and 
duplication,  and  high  speed  input,  making  Miniiard 
extremely  applicable  for  large  data  storage  problems. 
A  complete  Miniiard  swem  would  iiu hide: 

•  Dtmtnuni  ( \wnni  Mode!  (  HI  A  Kciurds  dovu 

mem*  up  to  H.s  s  I -I  iiuhcs  in  sire  at  a  reduction 
ratio  of  60 ;  1 , 

•  Pho/oHegtilirr  ( ttttiint  At "</</  (  P2A  Uccords 
Photo  Negatives  u.S  \  o  s  «»r  o.S  s  11  iin  lies  in  si/e 
at  a  fixed  reduction  ratio  of  it»:l. 

•  Ojuufiif  (oft)  ( .iniir.i  (  i  2A  Handles 

opaque  mpx  up  m  IN  x  22  ini  lies  in  sire  and 
photographs  these  al  a  redmtion  ratio  .if  .M>:1  or 


•  (.atufmUr  Dnfriinil^r  M<uiil  HI  Cl  Iliis  sxsten: 
lomhincs  a  nieihanii.il  unit  which  is  capable  .»f 
reading  digital  code  from  film  let  olds,  iluplii  aiinfj 
film  records  In  iont.ii  t  piintmg  and  exposing  i  nth 
on  him  records,  with  a  genet  a  I  pm  pose  digit,  i! 


MINICARD  Comtro  Unit 


computer  ih.u  c.m  process  il.u.i  .mil  control  the 
imili.inli.il  unil. 

•  Krlnlor-Snrlrt  MwUt  SSI.  I  Combines  .1  film 
,.,ril  unil  which  is  capable  of  reading  code  from 
film  c.irils  .mil  routing  film  1  .mil  to  .ml  one  of 
see  era!  loi.itioiis  ssiih  .1  logo  unil  which  is  i.ip.il’lc 
of  analwing  the  do  ■  re.nl  from  film  i.itds  .mil  i.m 
control  the  film  card  unit. 

•  1 1,  „  nm,  ill  I  'nhirgrr  Mmltl  IT>].\  I'roilines  tliX 
enlargements  from  images  produced  In  the  (  DtA 
earner  .1. 

•  Atrial  I'hiiln  P.i/largir  Mmlil  I  PJA  I’roilines 


^(lX  enlargements  from  images  produced  In  the 
fil-JA  .mil  (  1’2A  lametas. 

•  Dotiniitui  I  int tr  Miu/i /  I  .'I.1.-!  Displace  him 
record  images  at  filiX  magnification  foi  ati.ilisis. 

•  ,‘hrial  Vh.ii  '>  I  nine  Sluiirl  1  P-.’l  Ptucides 
images  of  I1I111  rnords  .11  f>oX  or  X  magnilua 

lion  for  .mail  sis. 

•  film  PrmiM'ir  Mmltl  P12A  Automaiii.illi  de 
s elopes,  lises.  washes,  anil  ilrirs  exposed  roll  him 

•  iiiihhiiit;  I  /fill I' m  1  ill 

•  film  1  uhiii.uor  Model  A1  -A 
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•  Inspection  Viewer  Model  V I  >A 

•  Kim  ('utter  Model  AC2A 

•  Aperture  Card  Mounter  Model  AAl  A 

•  Peripheral  Pr/Nlpment 

•  File  Cabinet  Model  I  OA 

•  Film-Card  Storage Stick  Assemble  Model  IMA 

•  Transfer  Tray  Model  FT2A 

•  }\t fur  Tape  II.nnUh/f!  Vtjuifinnv! 

•  T)peuritcr  Tape  Punch  Model  TW-iA 

•  Tipeuriter  Tape  l\uuh  Model  IViVA 


•  Typewriter  Tape  Punch  Model  I\\(»A 

•  High  Speed  Tape  Reader  Model  1 1U  A 

•  High  Speed  I  ape  Reader  Model  I  Kl  \ 

•  Motorized  I  ape  Reader  Model  I  RSA 

•  High  Speed  I  ape  Puvnh  Model  I  1*1  A 

Operating  Characteristics  and  Capability 

!n  the  Minit.ird  system,  .ill  dminnenis,  plinto 
graphs,  i  liartsand  maps  to  be  stored  are  photographed 
n[j  a  fisr-grain  emulsion  film  \sith  a  mat  elate  base  "t 
lf»  \  AJruiii  in  area.  I  sing  a  reduction  ratio  ot  fit*:  I 
and  with  resolutions  ot  up  to  Sijo  lines  pei  mm,  :t  is 
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possible  to  store  12  standard  sire  document  pages  of 
material  on  each  Minicard  film  chip.  This  storage 
arrangement  can  he  varied  front  using  the  whole  film 
chip  area  for  code  storage  with  a  capacity  of  27.10  hits 

characters  and  the  12  document  pages.  zvsicrinulc — 
selective  code  format  reserves  two  42-hit  columns  for 
tlic  sorting  field  and  several  other  columns  for  control 
information,  such  as  the  document  iiumhcr.  Ihc 
remaining  columns  on  the  film  chip  are  used  for 
further  descriptor  information. 

Ihc  Minicard  film  chip  has  a  slot  near  one  end 
which  enables  the  chips  to  he  handled  in  groups  of  up 
to  200(1  on  sticks.  1  Itcsc  sticks  are  used  for  transport¬ 
ing  these  film  chips  to  and  from  the  selector,  sorter, 
and  file  blnck.  I;or  manipulation,  the  film  chips  are 
deposited- in  magazines  from  the  handling  stick.  .iuJ 
men  rcpiaccii  on  me  sink  . . 

Information  for  input  into  a  Minicard  system,  as 
in  other  input  operations,  lias  to  first  he  read,  inter- 
preted,  mid  indexed  according  to  pre-determi tied 
classifications.  Cross  indexing  may  be  cxIenJctTcom 
sidcrahly  because  the  unit  record  concept  of  the  Mini- 
card  film  chips  lends  itself  to  almost  unlimited  cross¬ 
filing.  The  indexing  code  is  entered  into  the  system 
hy  means  of  punched  paper  tape  or  by  direct  keyboard 
input.  'Otis  coded  information  is  then  converted  to 
the  dot  pattern  for  photographing  onto  the  Minicard 
film  chip.  Immediately  after  this  operation,  the 
related  textual  or  graphic  material  is  microfilmed  on 
(lie  film  chip  at  a  reduction  of  6(1:1.  'Hie  1 6mm  Mini- 
card  film  is  expused  in  rolls  of  200  feet  from  which 
2000  masters  of  negative  Minicards  will  be  prepared. 
From  this,  positive  duplicates  will  be  made  and  cut 
into  film  chips.  The  number  of  duplicates  from  each 
master  depends  upon  the  multiple  entries  required  hy 
the  indexing  and  filing  arrangements  used. 

Using  an  input  camera  with  recording  rates  of  40 
to  90  per  hour,  a  duplication  rale  of  120  Minieards 
per  minute  and  a  processor  which  develops  and  dries  a 
200-fool  roll  of  film  in  ft)  minutes,  this  input  pera- 
tion  can  handle  large  volumes  of  information. 

After  the  duplicates  have  been  inspected,  they  are 
placed  in  their  proper  storage  magazines  hv  tile  sorter 
at  the  rate  of  1000  a  minute.  These  duplicates  now 
become  part  of  the  Minicard  W  orking  bile  stored  in 
file  blocks  of  Ml  magazines  each.  In  this  stor.igr 
arrangement,  900,000  Minieards  can  he  stored  in  a 
cabinet  about  the  size  of  a  four  drawer  legal  file. 


Requests  for  information  are  stated  such  that  a 
magazine  or  a  particular  group  of  magazines  is 
identified.  The  Minieards  in  these  are  then  manually 
removed  hy  using  the  handling  sticks  and  are  inserted 


made  according  to  the  inquiry  which  has  been  input 
hy  paper  tape  in  association  with  a  particular  logical 
relationship  of  ' 'and."  'or,'"  less  than"  or  "greater 
than."  The  final  output  of  [he  search  can  he  a  dupli 
cate  film  chip,  .I  film  copy  mounted  on  an  aperture 
card,  or  an  enlarged  hatd-cops  print.  Iotal  time  for 
an  average  search  from  input  of  request  to  dcliserv  of 
the  selected  Minicard  is  It)  minutes. 

(lonsidcring  the  number  uf  units,  their  capabilities, 
and  their  integration,  it  is  evident  that  the  Minicard 
System  jus  hern  designed  fetr  large  data  holdings  of 
linens! ,  i  ...  I;*-;**  •'  ‘'‘islJtMii.iii  thit  ci-ttrm 

utilizes  units  with  sophisticated  operating  character¬ 
istics  and  rapid  operating  speed.  However,  csen  esith 
this  capability,  this  system  is  considerably  de|srttdcni 
upon  effective  iii.m-macliitie  mtcgfaTiim  Tor  eTTTfmn 
operation.  < 


MtOMIttMT  INtOltMATION 

AUTOMATIC  UNIT  RECORD  STORAGE 
AND  RETRIEVAL  DEVICE 

Shiliti (experimental  Model  Delivered  August  1964 
Milihir y  Sponsorship  •- 

Government  Hranch  l  ',S  Air  boric,  Home  Air 
Development  Center 
Contract  Number  Ab  l()(602)-244 1 
Contractor  Involved — Houston  Fearless  Cotp. 
Piliiir)  iitnr  12  1H  months 
Cost — 1M1K  to-  M)t)K  (estimated) 

(depending  on  capacity  of  experimental  model i 

Description  of  Equipment 

This  device  has  been  specifically  designed  for  the 
storage  and  retries.il  of  luoiniii  x  -'Oinni  film  chips. 
Any  type  of  data  tan  lie  placed  on  tile  film,  hmveser, 
particular  emphasis  lias  been  placed  on  protecting  the 
image  to  enable  storage  of  aerial  photography.  I  n 
facilitate  manipulation,  the  film  chip  is  handled  and 
stored  in  a  plastic  mount  which  prosifies  protection 
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Unll  Record  Storage  and  Retrieval  Device 


H  F.  Unit  Record  Storage  and  Retrieval  Device  with  Eeterior  Shell  Removed 
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to  (he  image  area.  These  mounts  are  each  stored  ill  a 
separate  compartment,  2S6  of  which  arc  contained  in 
a  module.  With  40  modules,  this  provides  a  storage 
capacity  of  lo.iw  tiim  chips  for  this  jnsrilculnr  unit. 
.\r. .. mrtiur,  and  mmiilspiiinn  , ! f  esnainl- 
_ahle  rrnuirejnenty  have  influenced  design  character- 
is.ics  such  that  the  current  model's  performance  can 
he  maintained  up  to  a  capacity  of  approximately  one 
million  film  chips. 

The  Automatic  Unit  Record  Storage  and  Uctrici.il 
Dei  ice  consists  of  the  storage  files  and  film  mount 
handling  mechanisms,  keyboard,  display  panel,  paper 
tape  punch  and  drum  memory.  I  ising  random  storage 
and  parallel  operation,  this  unit  can  retrieve  one  film 
chip  in  a  maximum  of  10  seconds  and  60  film  records 
in  less  than  three  minutes.  Infiling  can  be  accom¬ 
plished  at  the  rate  of  one  film  chip  in  three  seconds, 
inis,, i  s,„l  isniism  of  film  chips  are  achieved  by  using 
magazines  by  which  up  to  60  film  chips  can  be 
removed  from  and  placed  in  the  storage  unit  during 
one  operation. 


Operating  Characteristics  and  Capability 

Input  to  this  system  requires  the  insertion  of  the 
film  chip  in  the  plastic  mount  and  the  subsequent 
placing  of  the  mounts  in  the  input  magazine.  I'or 
system  integration,  ease  of  manipulation  and  oper¬ 
ating  speed  arc  attained  by  automatically  performing 
must  of  these  operations.  Use  of  die  film  mount  per¬ 
mits  considerable  mechanical  handling  while  afford¬ 
ing  sufficient  protection  to  die  film  chip. 

Unit  record  retrieval  requires  the  association  of  a 
unique  7-character  alphanumeric  accession  ;  number 
with  a  storage  location  in  the  file.  This  is  accom¬ 
plished  by  the  integrated  magnetic  drum  memory 
which  maintains  control  over  the  physical  storage 
unit  and  keeps  tr.uk  of  the  physical  location  of  all 
film  chips,  The  memory  unit  can  respond  to  a  request 
for  an  accession  munlier,  information  in  a  particular 
area,  or  inventory  control  data.  Die  output  of  a 
response  is  first  indicated  on  a  display  panel  so  that 
further  interrogation  or  modifications  to  the  initial 
request  can  he  considered  before  ejection  of  the 
requested  film  chips  into  the  output  magazine.  Re 
iricvcd  film  chips  ate  ejected  into  the  output  mag¬ 
azine  in  t lie  order  requested  so  that  they  can  he 
immediately  viewed  in  order,  when  ordered  sequence 
is  of  importance. 


This  equipment  has  been  developed  for  future 
integration  in  systems  requiring  the  handling  of 
information  in  the  form  of  photographic  images.  In 
consideration  of  its  potential  applications,  its  design 
has  allowed  for  comp.uibiliti  svilh  various  peripheral 
equipments  as  wen  as  1 ...  oiimjs,,,,  ...... .  —  „,.-,v.r. 

operation.  ;.  , 

UNIT  RECORD  SEARCH 
AND  DISSEMINATION  DEVICE 

Shiltis — Successful  experimental  model 
Mitihiry  Sjiiniwnbiji 

Agency  -  I'.S.  Air  lone,  Rome  Air  Development 
Tenter  > 

Contract  Number  AT\IO(602)-2V,‘) 

CjMUaiJnr  _[lck  Corpar.ltiotl  _ 

IHItlcry  V  inrr  in  n,  .  i 

Cost — 300K  to  100QK  (depending  on  storage 
capacity  of  experimental  model) 

Description  of  Equipment 

Iliis  device  is  an  experimental  model  developed  to 
determine  (lie  feasibility  of  handling  and  controlling 
7(>mm  x  100mm  unit  record  film  by  the  use  of  pneu¬ 
matic  propulsion,  magnetic  edge  code  rending  ami 
on-tlie-ffy  photogt aphic  icicle  reading,  The  unit 
records  are  contained  in  frames  which  have  magnetic, 
photographic  and  edge-notched  code  .liras.  In  opera¬ 
tion,  the  unit  records  arc  retrieved,  selected  and 
disiiihuted  hack  to  storage  on  the  has.-  of  the  coded 
information  recorded  on  the  frames,  flic  frames  arc 
manipulated  by  a  track  system  ill  which  the  carrier 
rides  by  means  of  four  pm  1i1.1t  protrude  from  the 
corners  of  (lie  carrier  frame. 

The  present  esperiment.il  model  consists  of  an 
operator's  console  and  a  main  frame.  The  main  frame 
contains  a  track  system,  1  storage  hilts.  Iimhi  experi¬ 
mental  carriers.  6  mmisahlc  carrier  magazines,  ' 
launching  met  h.inisms,  magnetic  and  photographic 
rode  readers,  ant!  required  circuitry.  The  control  con 
sole  iniii.iins  the  logic  system,  power  supplies  artel 
control  panel  required  for  operation  of  the  evperi 
inriit.il  model. 

Operating  Characteristics 

Ibis  dc-s ii e  has  .1  storage  t.  1p.1t its  for  100(1  unit 
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Enptrlra»ntal  Model 


records  which  arc  stored  in  two  bins  of  MX)  records 
each.  I;nr  searching,  (he  imit  records  are  ejected  into 
an  air  stream,  read  magnetically  and,  if  selected, 
passed  through  a  photographic  rode  reading  station. 
Depending  on  the  cpiery  imposed  on  the  system,  the 
selected  unit  records  are  directed  to  the  appropriate 
output  magazines;  those  magnetically  selected  in  one, 
those  selected  both  magnetic, ill)  and  photographi¬ 
cally  in  another.  "I  fie  rejected  unit  records  are  returned 
to  their  proper  storage  bin  by  means  of  the  edge- 
notched  mechanic;'  code  in  the  unit  record  frame. 
This  cycle  from  ejection  to  distribution  and  Kick  into 
storage  for  “>00  cameras  is  accomplished  in  approxi¬ 
mately  twenty  seconds. 


'flic  primary  purpose  of  lids  program  was  not  to 
construct  a  piece  of  ecpiipmcnt  which  would  follill  a 
predefined  fonitional  rccpiitcmcnt,  hot  rather  m  dc- 
sc-lop  automatic  retriesal  and  dissemination  tech- 
nicpics.  I  towel  or.  initial  consideration  of  applications 
has  been  concerned  with  using  these  teihniipies  in 
Miirc  and  iuiid'e  graphic  informalioii. 

E.  Unitized  Photographs- 
Fiim  Strips 
WALNUT  SYSTEM 

Sh itiis-  Available 


Government  Sponsorship— 

Central  Intelligence  A  gene) 

(.oriifiiiiOf — !  BM 

r>r:hrr r  Trr-‘  V.-.f  JV^ibbJe 
LW/— rionivailawc  - 

Description  of  Equipment 

Walnut  is  a  large-scale  document  imlcxinj'.  Mur¬ 
age  and  retrieval  system  using  an  index  computer 
subsystem,  and  a  separate  image  file. 

Document  images  are  stored  at  a  reduction  ratio  of 
35:1  in  the  image  file  on  Kalvar  film  strips  0,9 '  wide 
by  15.5"  long,  liach  strip  will  accommodate  reduced 
images  of  99  (8  by  Id  inch)  pages  arranged  in  three 
columns  of  .53  images  each,  t  he  strips  arc  grouped 
into  '  cells"  of  30  strips  each,  with  200  of  these  cells 
forming  a  module  capable  ut  containing  up  ro 
990,000  document  pages.  For  handling,  the  200  tells 
of  die  image  file  arc  arranged  in  a  circular  bin  which 
is  simultaneously  rotated  and  translated  to  position  a 
specified  Cell  beneath  an  access  mechanism 

The  index  computer  subsystem  consists  of  a  com¬ 
puter  and  a  large  random-access  digital  magnetic 
storage  device.  A  typical  configuration  would  employ 
an  IBM  I -fit)  processing  unit  working  with  a  number 
of  IBM  1301  Advanced  Disc  bile  memory  units, 
Punched  paper  tape,  punched  cards,  nr  magnetic  tape 
can  be  used  to  read  data  in  or  mu  of  the  system.  This 
data  would  be  divided  into  three  categories;  Keyword 
table,  subject  index,  and  document  address  index. 

For  this  system,  search  lime  averages  about  five 
seconds.  This  includes  the  mil  put  of  tiic  address  data 
and  abstract.  Image  search  and  delivery  of  tiic  image 
information  in  the  form  of  aperture  cards  can  lie 
made  in  5-10  seconds. 

Operating  Characteristics 

For  input  into  the  Walnut  System,  each  summing 
document  is  assigned  .1  unique  dnuiim-m  number,  the 
page  is  recorded;  an  index  record  and  abstract  are 
punched  on  paper  tape;  a  microfilm  image  is  made; 
and  an  input  cnntrol  card  is  punched  with  the  docu¬ 
ment  number  and  page  coiini.  The  index  informal  ion 
is  then  loaded  inm  the  magnetic  index  which  is 
arranged  according  in  pie-deferred  subject  or  key¬ 
word  headings  for  future  search  in  response  lo  user 
requests,  likewise,  die  microfilm  and  the  punched 


input  control  card  are  input  into  the  image  converter 
for  transfer  tr,  the  film  strips.  In  completing  the 
index,  the  file  location  of  each  document  is  reenrded 
on  the  input  conrrul  card  and.  in  turn,  lhi«  Inform). 
-I. recorded  in  rio.-n-m-ni  number  sc-uuc-iicc  in  the 
document  address  section  ol  me  rnnex. 

A  search  in  the  retrieval  process  is  initiated  h\ 
feeding  the  desired  search  terms  and  their  logical 
relationship  into  the  computer.  All  ahstracls  match¬ 
ing  the  input  criteria  arc  printed  "ill  on  response 
cards  which  also  tender  the  corresponding  address  of 
each  document  in  machine-readable  form.  I  here 
cards  are  reviewed  and  those  representing  informa¬ 
tion  desired  arc  returned  to  the  computer  index  which 
then  duplicates  addresses,  page  counts,  document 
numbers  and  requestor  numbers  on  blank  photo 
aperture  cards.  When  a  punched  photo  aperture  card 
is  inserted  into  the  image  hie  and  read,  the  appropri¬ 
ate  film  strip  is  drawn  Irum  ns  cell  ami  up  to  lucu 
selected  images  are  duplicated  nn  the  aperture  card  by 
use  of  a  200-watt  mercury  arc  lamp.  Hie  image- 
heanng-apefiurc-cafd  may  he -studied  with  the  aid  of 
a  viewer  nr  rcpiudciccd  full  dzr  In  a  printer. 

In  the  Walnut  System,  throughput  ol  each  image 
file  is  approximately  3(ki  cards  per  hour.  Image  file 
modules  may  he  added  without  limit,  hut.  to  minimize 
(he  number  of  modules  rcijq.ircd,  all  cells  arc  remov¬ 
able  and  each  tillage  file  has  a  special  operational 
mode  which  allows  use  of  single  cells  from  static 
storage. 

F.  Photographic  Plate  Storage— 
Sheet  or  Scroll  Storage 

PROPRIETARY  DAI  A 

COMMAND  INFORMATION 
RETRIEVAL  SYSTEM  ICRIS) 

S/it/ns  Av.iil.ihlc  off-the-shelf 
Ihnlrtfnr  R.uliom,  Division  of  1  Umn  Industries 
/V//i  <tj  Time  —  6  months 
(.W  SVVMh) 

Description  of  Equipment 

In  (his  system.  miu>»  >f  ,iiu  printed  w  pit 

mri.il  m, liter  are  stored  on  a  vc.mll  lont.iined  in  .» 


46 


CMS 

cartridge  which  is  inserted  in  the  unit.  I 'pun  entry  ot 
,1  loc.uioti  mmihcr  corresponding  in  the  desired  image, 
the  unit  auiomiiticdll)  positions  the  image  for  display 
or  reproduction.  1  lie  retrieval  system  is  a  combined 
Irtmm  and  tSmiu  microfilm  storage  system.  Hcraosc 
of  tiie  unitpie  mapping  of  the  stroll,  it  is  possible  to 
incorporate  at  random  both  Ifnnm  ami  SSmm  micro¬ 
images  in  the  scroll,  bach  scroll  mas  contain  oscr 
yoo.tHH)  images  of  Hi  ,"  x  II"  pages,  or  oscr  -H.nno 
large  drawings,  or  .ins  combination  of  die  tsso 
formats.  Average  .uitom.itic  retrieval  time  01  ails 
desired  image,  selected  at  random,  is  under  20 
seconds.  Secpieolial  selection  is  proportionally  moth 
faster. 

lire  basic  unit  is  a  desk-sized  ttnisnle  containing 
the  cartridge  insertion  anti  scroll  positioning  incih- 
anism.  [lie  projection  .inti  display  system,  the  key¬ 


board  entry  unit,  and  the  general  control  circuitry. 
Pie  Cfinl.ut  primer  may  or  mas  not  be  incorporated 
ill  the  unit,  depending  iiposi  tiie  output  system 
selected. 

Operating  Characteristics  and  Capability 

Ilic  information  in  tins  system  is  stored  on  a  -loll 
or  tot)  foot  hs  f  tilth  Mylar  based  K.iltar  stroll  A 
ton  foot  stroll  tan  store  up  to  MHl.iMHl  pages  of  Hi  ■ 
x  II"  ni.itcri.il.  The  scroll  is  disided  into  eleven 

columns  made  up  o(  SSmmjll^  x  l't  )  frames  ssith 
tin  so  frames  disided  op  into  nine  soli  frames  that  tan 
contain  tsso  standard  H1  <"  s  11"  pages  of  inform.! 
lion.  1  ath  column  along  the  stroll  is  identified  hs  a 
four-digit  code  group  printed  along  the  edge  of  the 
scroll,  there  are  three  stopping,  or  index,  hits  mu 
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tallied  in  this  code  group  area  which  .ire  in  line  with 
ihc  soil- fumes  and  arc  used  in  slop  the  scroll  mi  a 
particular  suh-framc  after  the  correct  column  is 
found.  There  are  V(  sub  frames  across  d  1C  Width  wf 
' ; -  .“.'.i:  in  one  I V ■  the  cross  scroll  Ionic  and 
1 1 1 i t a.  vd11  Im  are  any  particular  sub-ir.rmc  ns 

means  of  a  code  plate  and  photocell  system  that  is 
mounted  on  the  carriage  containing  the  scroll.  The 
scroll  search  operation  is  conducted  .dong  the  stroll 
and  across  the  stroll  at  the  same  time. 

Hie  entry  address  is  a  seven  digit  number  ssith  tile 
first  four  digits  selecting  the  column;  the  fifth  and 
sixth  digits  selecting  a  particular  frame  within  the 
column;  and  the  seventh  digit  selecting  one  of  the 
nine  sub-frames  within  a  frame.  The  seventh  digit 
also  can  be  zero,  which  will  position  the  scroll  in  the 
center  of  the  frame  selected  and  change  the  prnjcc- 
<n  provide  a  display  of  (he  full  frame  rm 
the  screen.  The  projection  of  the  scroll  image  onto 
the  18  x  -Id  inch  display  screen  Is  accomplished  by  a 
lens  and  iliirror  system  which  uses  an  ultraviolet  light 
source  and  it  yeiinw  filter  iw-prevont  expoxurrujf  the 
Kalvar  material.  Hard  copy  piiot  oms  of  the  vmll 
image  can  lie  made  by  inserting  a  film  card  into  the 
unit  which  positions  the  card  in  front  of  the  image, 
removes  the  yellow  filter  over  the  ultraviolet  light 
source,  and  exposes  (he  film  card  for  a  predetermined 
number  of  seconds.  The  film  card  is  then  developed 
by  a  desk  top  heater  and  the  copy  is  ready  for 
viewing, 

A  dual  lens  system,  controlled  by  the  image 
address,  projects  either  the  sub  frame  or  the  foil 
frame  on  the  is"  x  2d"  display  screen.  A  sctpuiitial 
scanning  key  permits  rapid  scanning  of  frames  or 
sub-frames.  Accordingly,  it  is  possible  to  scan  or 
reproduce  up  to  18  pages  as  a  unit.  In  addition  in  the 
visual  display,  a  micro  image  contact  print  mas  be- 
made  from  (he  selected  frame  or  sub  frame.  1  his  film 
card,  capable  of  c  ontaining  as  main  as  SO  page  images 
of  Hi/,"  x  11",  iii.il  be  used  in  conseniioii.il  microfilm 
viewers  and  printers  (2  apertures'. 

The  (.HIS  equipment  requires  that  the  accession 
number  delineating  the  document  image  location  on 
the  scroll  be  known  before  a  search  can  he  actuated. 
Operation  of  this  device  lias  to  be  combined  with  an 
external  indexing  swcni  for  applications  where 
information  is  requested  by  document  content.  Hose 
ever,  in  making  (.HIS  compatible  csiih  various  index¬ 
ing  concepts,  other  system  requirements  li..\e  also 


been  considered.  As  a  consequence,  current  cffoits  are 
considering  the  use  of  THIS  with  various  methods  of 
input  and  output  invols  ing  magnetic  tape,  paper  tape, 
telephone  and  radio  transmission,  computers  and 
cathode  ray  tuhes. 

ELECTRONIC  FILE  or  VERAC  903 

.S7 tilus  (.ahoratorc  deinoostratiiui  of  , ritic.il 
elements 

Deer/oper-  Asco  (.orpotation 

I hllt  i r)  I  inn  ■  12  to  IK  months  for  esjierirnnif.il 

model 

(.in/,- -Not  available 

Description  of  Equipment 

This  device  stores  microphntngniphic  images  at 
reduction-ratios  of  ?l\  and  1-i/X  on  »i„cts  ui  linn 
Itacli  film  sheet  can  contain  as  many  as  It), IKK)  docu¬ 
ment  pages  in  a  matrix  arrangement  providing  die 
capnl'ility-foi-  si,.rtng-up-{u  i  non  (Hit)  pages  in  a  coin, 
plcte  tile  section  of  Kill  film  -.heels  KVImion  of  the 
desired  dociinietlt  or  document  page  is  Accomplished 
by  coordin.ito  designation  indicating  the  column,  row 
and  plane  of  the  item  location. 

The  Mlcct runic  Mile  consists  of  three  basic  units; 
Hie  step  and  repeat  camera  fur  recording  information 
on  film,  the  direct  access  file  fot  storing  and  retrieving 
microphntngraphic  reproductions  of  documents  and 
a  document  output  unit,  ( hitput  can  lie  in  the  form  of 
an  electronic'  or  optical  display,  microfilm  reproduc¬ 
tion  onto  (Slum  film,  electrostatic  printing  or  fac¬ 
simile  printout. 

Operating  Characteristics 

Dnuimcnis  i.m  In  recorded  mint  the  film  plane  .it 
Mu’  rate  nl  one  image  a  \mmil.  I  wo  him  planes  are 
made  simuU.mcmish  mi  Unit  one  ».in  be*  plaml  in  .1 
master  lib*.  Hu-  index  information  fni  tln.se  images  is 
t lu*n  plated  in  an  cstcrji.il  index  hie  wiiii  dir  item 
Imarinns  |;nr  rctricsal,  it  would  he  neecssary  to 
obtain  identi fuat ion  of  she  item  from  the  index  fib* 
before  retries  a  I  of  the  desired  item  mufd  lx:  in  iii.it  oil 
The  tlireit  an  css  file-  has  a  mentors  sxstem  that 
.oitomaticalh  manipulates  (he  storage  media  in 
response  to  address  eomnuiul  signals.  .Stored  images 
are  hiiatcd  by  an  accession  mi  tuber  delineating  (he 
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row,  column,  and  plane  of  each  item.  Input  of  this 
information  activates  a  carriage  which  moves  the 
required  image  plane  to  the  reading  station.  The 
appropriate  column  is  then  aligned  with  a  nutting 
and  by  meins  «f  index  marks,  the  image  is 
properly  positioned.  Average  access  umv  LV'I  nut  uvii' 
in  (ho  hie  is  one  second. 

ITie  lilectronic  bile  with  a  iot.d  capacity  of  ten 
million  legal  \i/e  pages  has  been  designed  to  he  com¬ 
patible  with  \arimis  system  equipment  cniitigvua 
lions.  (aiiuhincd  with  an  auionutic  index  searching 
capability  and  high-speed  printout,  this  equipment  is 
capable  of  large  file  applications. 

MICROCITE 

\S737«F=-  Strenaaful-  f  east  hi  litv-  model 
Developer — National  ilurctui  ol  Mnndards 
Cost-  I5K-20K 

Description  of  Equipment 

The  Microeite  equipment  is  an  extension  of  a 
peek-a-boo  system.  This  concept  utilizes  index  term 
cards  to  index  literature  by  deducting  unique  posi¬ 
tions  for  each  index  item  on  each  appropriate  card. 
By  drilling  holes  at  these  positions,  and  superimpos¬ 
ing  a  group  of  cards  representing  the  key  words  or 
terms  of  interest  expressed  by  a  query,  the  exposed  or 
lighted  position  will  identify  the  desired  item  number. 
In  this  searching  technique,  the  term  cards  correspond 
to  the  description  of  a  search  question. 

Microeite  provides  a  peek-a-boo  system  "ill'  •> 
means  for  visual  display  and  output  copy  of  the 
selected  document’s  abstract.  These  abstracts  are 
stored  as  micro-images  mi  a  film  matrix.  When  coinci¬ 
dence  from  a  super  imposition  of  term  raid-,  is 
achieved,  the  enlargement  uf  the  micro  image  abstr.u  t 
is  displased  onto  a  screen  so  that  die  indicated  item 
in. iv  lie  readily  inspected.  Output  liras  he  limited  to 
this  displas  or  a  hard  copy  mas  be  obtained  on  Pola¬ 
roid  hand  film  or  oscillograph  paper  or  tile  querist 
m  i v  himself  record  document  numbers  or  other  bibli¬ 
ographical  citation  data  in  order  m  retrieve  the 
original  dm  mneiits 

The  Microeite  system  consists  of  a  peek-a-boo  card 
pooch  and  readout  stand  and  the  se.iiih-pro|etiiiui 
equipment. 


Operating  Characteristics 

In  initiating  a  search,  the  film  matrix  appropriate 
to  the  peck  a-hoo  set  being  searched  is  selected  and 
mounted  on  a  drum.  Selected  teem,  cards  .or  then 
Mared  L't;  an  ijhmiinated  area  of  the  device  and  a  set 
of  cursors  positioned  on  eacn  unoinycnoi  hcd.,  -V. 
the  cursor  is  set  on  each  hole,  aTufPsnro  tocuscdTTnago 
of  the  item  corresponding  to  that  hole  is  projected 
onto  a  screen  for  viewing. 

In  this  pmicdvirr,  the  location  of  each  lighted  hole 
is  used  as  a  reference  point  from  which  In  position 
and  projeil  a  microfilm  image  of  the  stored  item  for 
sisu.il  inspection.  At  this  stage,  a  searcher  mas  deter¬ 
mine  the  probable  roles  am  c  of  the  projec  ted  items  to 
the  initial  query  anil  decide  from  the  resuits  whether 
the  search  prescription  requires  modification.  Hicsc 
operations  arc  possible  because  the  se.ir.dier  becomes 
liart  of  a  closed  feedback  ioofs  when  he  n  conduce  mg 
a  search.  In  terms  ol  browsing,  a  cumitiivut  umi  n 
llnisi  provided.  A  degree  of  "'’free  brosvxability"  is 
potentially  available  if  consecutive  document  numhers 
-urnisslgned-for-hemx of-similar  snhirrt  content. _ 

Hie  Mistocilc  system  uses  two  diflrrent  storage 
media;  Film  in  which  the  stored  items  of  information 
are  recorded  and  perk-a-hoo  enrds  for  storage  of  the 
item  codes.  'Hie  process  for  storing  the  abstracts 
involves  the  filming  onto  Ifmlm  microfilm  strips  ami 
then  contact  printing  to  produce  the  proper  array  of 
polyester-based  film  sheets,  l  sing  a  reduction  ratio  of 
P.'!S  to  I,  there  are  1  H.tKMi  V'  x  V'  items  recorded  in 
a  IS"  x  IS"  area  cm  a  20"  x  2j”  film  sheet.  111  search¬ 
ing  on  a  matrix  of  IH.dtIO  items,  approximately  a 
minute  would  typically  elapse  betsseen  Im .rung  the 
term  cards  and  projecting  the  stored  item  on  die 
display  screen. 


G.  Photographic  Plate  Storage- 
Disc 

PROPRIETARY  INFORMATION 

ITEK  MEMORY  CENTERED  PROCESSOR 

St  at  u  i  AiU.ituril  tkNclu^mrru  m.ikis 
Mihttir) 

(ttiuniintni  llr.imh  I  ..'t  Aii  lurci* 

U«»nu»  Air  (  finer 
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Ittlt  Mm»iy  CaMvnd  PrMiiw 


_ f'rsnfrarf  Niimlserx — A  1; S(Ud02U I 5fiA _ 

AIM0(602)  IH23 
Al130((t02)-2072 
AI-'30((i02)-2080 

Contractors — International  Telemeter  Otrp. 
International  Business  Machines 
Itek  Corporation 

Efforts  under  these  contracts  were  concerned  with 
technicjuc  development  and  determination  of  the 
feasibility  of  memory  storage  and  retrieval  methods. 
The  current  program  referred  to  as  the  Itek  Memory 
Centered  Processor  is  completely  sponsored  by  lick 
Corporation. 

F.ilimatcil  Dale  Aiailablc — September  1961 
Cost — 30()K  to  lOOOK  (kstim.ucd) 

Description  of  Equipment 

file  design  of  the  Itek  Memory  Centered  Processor 
is  centered  upon  .1  photographic  digital  storage  unit 
invented  by  l)r.  (i.  Vi'.  King  and  developed  In  high 
degree  of  practicality  in  the  AN/GY  A  Computer 
Auxiliary  Memory.  A  len-imb  di.iinetei  glass  film 
disc  with  an  annulus  of  photographically  recorded 
information  about  an  iitilt  in  width  at  its  periphery  is 
employed.  Access  to  information  on  the  disc  is 
achieved  by  a  rotational  movement  of  the  disc  (cyclic 


scan  of  circumferential  dimension)  and  a  radial  move¬ 
ment  nf  a  light  spot  frrmthined  CUT  and  lenc  atilt 
movement  in  a  closet)  servo  limp)  tn  access  on  a 
sampling  basis,  any  one  of  several  thousand  concentric 
tracks  of  information.  Search  logic  is  such  that  for 
ordered  entries  in  the  store,  specification  nf  an  input 
string  nf  binary  information  (stub  as  a  list  nf  words, 
sentence,  etc.)  will  allow: 

•  Matching  of  any  length  string  In  the  store  to  any 
ccpilv.dcnt  entry  in  the  input  stream. 

•  Determination  of  (lie  longest  match  in  (he  store  to 
an  input  string. 

•  Matching  to  small  segments  of  the  input  string 
when  no  m.itth  it)  long  segments  can  ice  found. 

•  < 'imcliiinn.il  addressing  lev  .tilts  slutting,  it.,  the 
Influence  of  one  search  hv  a  prior  or  ummling 
starch. 

•  Partial  mat;  lung  by  storage  of  null  characters. 

•  Multiple  matching  and  retrieval  by  insertion  of  a 
ni.i'-k  character  in  rite  input  stream. 

litis  system  consists  of  the  following  emits: 

•  Memory  Reader  l  (lit 

•  Search  Logic  i  nit 
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•  Auxiliary  Buffer  Memory  Unit 

•  Disc  Writer  Unit 

•  Multiple  Disc  Storage  Unit 

•  Input/Output  Units 

wjarirt  vuwt  WMVt  rinw 

i  l i c  search  proceeds  as  follows;  Hie  logic  deter¬ 
mines  where  (lie  reading  light  spot  is  at  the  time  the 

search  is  initialed  hy  sampling  the  disc  readmit . . 

decides  whether  the  spot  should  he  deflected  toward 
a  higher  or  lower  track.  The  spot  is  always  reading. 
Absolute  addresses  are  not  involved  both  the  input 
stream  and  the  stored  data  being  considered  part  of 
an  open  set.  When  the  spot  is  at  a  point  jus/  beyond 
where  the  desired  data  should  be,  if  it  is  indeed  in  the 
store,  a  serial  backward  scan  is  initiated.  Break  points 
terminate  an  unsuccessful  search  and'  modify  the 
search  mode  When  n  march  is  made  a  function  of  rhe 
matched  segment  is  read  out  at  a  a  megabit  per  second 
rate.  'Phis  function  can  be  arbitrary  both  us  to  struc¬ 


ture  and  length.  For  example,  it  mat  he  a  control 
signal,  a  key  to  a  table,  a  niacroinstruction,  an  entire 
program,  a  sentence  or  paragraph  of  text,  or  a  sug. 
gested  list  of  possible  index  query  words  or  "page 
numbers." 

-»•*„.  !. .  t  c....  T,:.l  to  ■  ...  ■  ....  u  J.-... 

Vlrvcloocd  fn?  p/Tirient  nrncessinp  of  information  that 
requires  rapid  access  to  dictionary  or  index  type 
digitalired  information  on  a  probability  of  use  basis 
hath  disc  in  the  Processor  is  capable  of  storing  2.'  \ 
lo"  bits  of  information.  Multiple  disc  units  will  be 
.iy.iil.iblc  for  recording  up  to  10"  bits  of  information. 
Data  can  be  stored  at  the  rate  of  2X0,000  bits -sec  and 
retrieval  rales  sv:l|  vary  from  .on  seconds  for  a  single 
disc  to  s  seconds  lor  the  maximum  of  10"  bits. 
Processing  capability  will  he  a  combin.ii ion  of  table 
look-up  and  hardware  logic  tailored  to  the  multiple 
branching  characteristics  of  Unguauc  processing 
rather  than  dip  hairhrd  ami  laruclv  data  imlcncnderit 
instruction  execution  of  existing  business  and  scien¬ 
tific  computers. 


SECTION  IV 

SURFACE  PERFORATION  STORAGE 


COMAC  MAKH  li 

Si  ulus — Available  off-lue-shelf 
Denhjier — Henson  I.ebner  Corporation 
Ptlirtry  t  ilin' — h  months 
Lost — Not  available 

Description  of  Equipment 

COMAC  is  primarily  a  device  for  automatically 
searching  a  card  index  organized  according  to  the 
Uniterm  system,  living  this  concept,  descriptors  are 
selected  to  snflitiCMHly  dcscribc-the-iieitis  of  inform,! 

lion  to  be  stored,  l.arus  arc  then  inio.md  f . 

document  or  items  of  stored  information  and  organ¬ 
ized  according  to  the  descriptor  or  key  words  dcscrib- 
.  ion  fhr  information  content,  COMAC  is  used  to 
compare  the  cards  associated  with  descriptors  BiaTanT 
of  ihtcrcst  and  to  select  (he  cards  that  satisfy  the 
user's  request. 

Operating  Characteristics 

In  use,  the  COMAC  Mark  II  performs  logical 
operations  upon  information  contained  in  two  desks 
of  IBM  cards.  The  decks  of  punched  cards  to  he 
compared  arc  placed  in  two  adjacent  card  readers. 
Information  from  the  cards  is  read  in  colonm 
sequence  and  successive  fields  arc  stored  temporarily 
in  the  electronic  circuitry.  The  items  from  the  two 
decks  are  compared  and,  depending  on  the  logit  al 
opcr.it ion  selected  and  the  results  of  the  comparison, 
are  either  ignored  or  transferred  to  the  i.ird  pumli 
COMAC  can  also  consolidate  information  from  in¬ 
completely  filled  cards,  transferring  (heir  items  to  the 
output  as  ri-quirciil  to  punch  cards  without  blank 
fields. 

In  its  various  modes  of  operation,  the  COMAC 
Mark  II  can: 

•  Create  cards 

•  I  "pd.ue  existing  cards 

•  Compare-  i«o  ..ml  decks,  selecting  items  that 
match 


-  :  V.iTTTsnrr  : v. - .  ■  ,  1  ,  p- , p ,,  -e!  ecting  items  that 
- ■  r ..m.  ,lr,  W  hm  not  in  the  other 

•  Merge  the  items  from  two  card  decks 

•  Compatc  tsso  card  decks,  selecting  the  items  that 
appear  in  either  deck  hut  not  in  both. 

TERMATREX 

S/alui  — -  A  vailahl  c  off -(lie  -shelf 
Prl'elu/ur — Junkers  Business  Machines,  Inc. 

Delivery  'l  ime — 1  to  months 
r'moTtTno  ni  SSOOd 

Description  of  Equipment 

- Tgrmatres-U-A-mjniul  system  for  handling  index 

iofotniation.  Output  from  this  des  ire  is  art  identifying 
number  which  permits  acquisition  of  the  desired 
information  from  an  external  storage-  location. 

A  complete  Tcrmatrcx  system  for  handling  up  to 
KM  MM)  items  consists  of  the  card  reader,  card  drilling 
unit  ami  Tcrmatrcx  cards,  i;nr  larger  capacity,  models 
which  search  on  tape  instead  of  the  Tcrmatrcx  cards 
arc  available. 

Operating  Characteristics 

I  hc  Tcrmatrcx  equipment  uses  the  Uniterm  index¬ 
ing  technique  and  superimpmitinn  for  searching  of 
stored  information.  A  '>"  x  11"  Trrm.nres  caul  is 
used  fur  each  kci  word  or  descriptor  required  for 
describing  the  tile  tiala.  On  each  rard,  a  unique  loca¬ 
tion  is  devoted  to  a  dotiimmt  or  item  of  information 
that  is  heing  stolen!.  To  place  an  item  in  the  liic.  all 
reimatres  .arch  scith  keywords  describing  an  item 
of  information  are  selected  and  holes  punched  in  (lie 
position  corresponding  in  the  item  number.  Searching 
tan  then  lu-  .ummplishcd  In  superimposing  the  kec 
ssurds  dictated  h\  a  request  un  a  .aril  reader.  The 
position  of  the  pouched  hole  will  indicate  the  .lot's 
ston  number  nr  identifying  number  of  the  requested 
information.  Ibis  information  tan  then  lie  retrieved 
from  it-,  storage  lot  ation.  Depending  upon  the  si  stem 
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configuration,  this  retrieval  operation  could  vary 
from  manual  to  a  completely  automatic  operation. 


PUNCHED  CARD 

St ii! ii( — Available  off  the  shelf 
Developer—  E-/  Sort-Hoy .il  Mellcc  Corporation 
Delivery  Time  '  months 
(.os/ — $200  to  SI'. 000 

Description  of  Equipment 

A  high  degree  of  orderliness  can  be  accomplished 
in  the  processing,  storing  and  recovery  of  technical 
information  bv  (he  use  of  punchcd-card  teclmi.prc 
llarid-sorretl  punched  cards  or  machme-soried 
punched  cards  employ  the  principle  of  a  slot  or  bole, 
or  combination  of  slots  or  holes  inserted  into  a  card. 


Sire  and  location  of  these  slots  or  holes  are  assigned 
definite  meanings.  To  find  the  information  desired, 
only  those  cards  bearing  the  coded  arrangement  of 
slots  or  holes  are  sorted. 


Operating  Characterisfics 

Hand  SoHim  l'tiNr  nt:n  (  Attn  Drvii  t' 

lire  range  of  concepts  available  is  limited  to  a  set 
of  terms  that  arc  used  to  charartcri/c  content  of 
indisidu.il  records.  Because  of  this  limitation,  coding 
systems  arc  selected  for  specific  records  to  inrrt  a 
given  type  of  information  recpiest.  a  me  way  m  cures, 
the  inadequacy  of  this  system  is  to  divide  the  various 
holes  into  groups  and  to  use  a  combination  of  punches 

wit  limit  «  group  t-'  . 

;,cvcr,U  criicrid.  A  superimposed  ending  of  the  edgo- 
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notched  cards  would  greatly  enhance  the  vocabulary 

id  uiterin, 

,  .  -(  he  face  area  of  the  card  may  be  used  «>  record  text 
material.  To  extend  this  capability,  microfilm  inserts 
may  be  added  or  pockets  provided  for  strips  of  micro¬ 
film. 

Machine.  Surieli  Punched  Devices 

Manual  sorting  or  hand-sorted  punched  cards  can 
become  a  tedious  and  lime- consuming  operation 
when  dealing  with  large  files.  Much  of  the  advance  in 
card  processing  technology  c.111  he  attributed  to  tin- 
development  of  machines  used  in  processing  punched 
cards.  The  range  of  equipment  lias  widened;  the  con 
trolling  mechanisms  have  moved  from  iii.iiiu.il  to 
connection  panel;  the  sensing  mechanisms  have  be¬ 
come  more  reliable;  card  processing  mechanisms  base 
been  made  lastcr:  and  the  svass  of  application 
multiplied. 

I’ll  1  ITRE  (  ABC,)  I’ROCESSINl,  MeIiM 

Die  punched  card.  allhongh  a  low  cost  and 


practical  data  hitltdllilg  medium,  is  limited  by  the 
fixed  amount  of  data  thai  can  be  recorded  on  one  card 
unit.  Tn  fill  the  gap  between  the  limitations  of  com 
vcntinnal  punched  currl  equipment  and  the  more 
expensive  internally  stored  program  computers,  a  font 
data  processor  with  rapid  card  handling  and  hard 
copy  producing  characteristics  is  usually  required 

\  radically  iliflcrcnl  card  medium  has  been  intro¬ 
duced.  Ibis  ness  medium  contains  a  shrrt  of  Mylar, 
film  viniesvh.it  smaller  than  a  punched  said,  and  tan 
record  up  !o  12  limes  the  capacit;  ->f  a  conventional 
card  Initially,  this  magnetic  card  has  hem  introduced 
io  he  used  wills  the  internally  stored  program  com¬ 
puter  and  may  no!  .slier  to  be  a  step  forward  in  Idling 
ibe  cl.ii. i  processing  gap.  Ibis  intimation  does,  boss 
escr.  imroduce  a  new  concept  of  recording  d.ua  cm 
carils  and  retains  t he  essential  principle  of  loss  cost 
card  media. 

hurdler  progress  in  t.ml  processing  technology 
in.n  lie  expected  to  improve  (lie  production  of  hard 
,,,|„  niiipui  either  by  fasici  output  inccbanisim,  or  in 
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design  of  new  system:  for  <Uta  reporting  now  pro¬ 
duced  as  hard  copy  output.  Development  may  also  he 
expected  in  equipment  design  for  original  recording 


of  data  directly  onto  a  magnetic  card  from  the  source 
document  without  need  to  go  through  an  inter¬ 
mediate  computer  conversion  process. 
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SECTION  V 

SURFACE  DEFORMATION 


THERMOPLASTIC  TAPE  RECORDING 


Status — Successful  feasibility  models  of  devices 

utilizing  this  technique 
Developer — General  Electric  Company 

Description  of  Equipment 

Thermoplastic  tape  is  a  "sandwich"  of  material 
consisting  of  a  base  layer  of  Cronar,  an  extremely  thin 
transparent  layer  of  electrically  conductive  material, 
and  a  thin  layer  of  a  thermoplastic.  This  tape  is 
manipulated  as  is  magnetic  tape  but  can  be  used  at 
much  greater  storage  densities.  However,  its  record¬ 
ing  and  readout  procedure  is  more  involved  and  is 
still  undergoing  refinement. 

Operating  Characteristics 

In  recording,  information  is  represented  by  a 
charge  pattern  which  is  applied  to  the  tape  by  an 
electron  gun.  The  tape  with  the  charge  image  then 
moves  over  a  hcatir  which  heats  the  thermoplastic 
sufficiently  to  allow  it  to  deform  under  the  electro¬ 
static  attractive  forces  between  the  charge  on  the 
surface  and  the  conducting  layer  of  the  tape  which  is 
held  at  a  uniform  potential.  The  original  charge  pat¬ 
tern  is,  therefore,  transformed  into  a  groove  pattern 
where  the  depth  of  the  groove  is  at  any  point  propor¬ 
tional  to  the  local  charge  density  anti  to  the  original 
signal  strength. 


When  the  grooves  arc  formed,  the  information  js 
available  for  readout  or  the  tape  can  be  wound  on  a 
take-up  reel  for  future  playback.  The  complete  proc¬ 
ess  from  charge  delivery  to  the  creation  of  readable 
information  can  be  achieved  in  milliseconds.  At  this 
point  in  the  recording  cycle,  modification  can  be 
made  such  that  the  information  can  be  made  available 
in  real  time  for  use  in  displays. 

The  information  now  exists  on  the  tape  in  the 
form  of  depth  modulated  grooves.  For  meaningful 
playback,  Scldiercn  optics  arc  used  to  generate  an 
intensity-modulated  image  to  which  the  eye  or  photo¬ 
sensors  are  responsive.  In  this  technique,  two  sets  of 
stops,  called  Schlicrcn  bars,  arc  added  to  the  ordinary 
projector  configuration  of  a  condensing  lens  and  a 
projection  lens.  When  used  with  thermoplastic 
recording,  the  projection  optics  allow  a  grav  scale  to 
be  achieved  from  the  original  microscopic  grooves  <>n 
the  tape. 

With  these  characteristics,  it  is  evident  that  thermo¬ 
plastic  tape  combines  many  advantages  of  both  photo¬ 
graphic  and  magnetic  recording.  It  has  the  resolution 
capability  for  image  formation  and  an  immediate 
access  to  information  and  capability  for  erasure  rc  use 
as  with  magnetic  tape. 

Current  efforts  v,i:h  this  technique  are  concerned 
with  investigating  the  implications  encountered  when 
considering  its  use  in  analog  recording,  digital  data 
storage,  display  systems  and  electronic  photography, 


Best  Available  Copy 
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SECTION  VI 
STORAGE  FILES 


r,f  fjnmwwt  StoM0!1  ;hh!  reirievill 
sv^nm  have  some  form  of  external  storage  me  to 
maintain  their  information.  In  most  casts,  system 
effectiveness  is  extremely  dependent  on  these  files. 
The  realization  of  a  storage  file's  importance,  com¬ 
bined  with  the  desire  for  its  compatibility  with  •' 
variety  of  storage  and  ictrics.il  requirements,  has 
resulted  in  the  development  of  in  extensive  array  of 
filing  concepts  and  equipments,  lhosc  that  will  he 
considered  here  arc  storage  files  that  arc  not  asso¬ 
ciated  with  any  particular  system,  are  manually  oper¬ 
ated,  and  have  characteristics  that  classify  them  as 
specific  filing  concepts  in  contrast  to  the  standard 
legal  file  cabinet  ts pc.  The  treatment  ol  this  category 
will  he  divided  into  two  arcus :  manual  visible  tiles 
and  clcctro-mcchanically  assisted  files. 

These  files  have  two  basic  characteristics  in  com- 
mon,  Ail  strive  to  place  Information  within  easy 
reach  of  an  opciator,  either  by  stationary  arrange 
ment  or  by  movable  shelves  or  trays.  Also,  visible 
detection  is  emphasized  as  the  primary  means  for 
facilitating  the  location  of  an  item  and  is  augmented 
by  die  use  of  such  visual  aitis  as  index  indicators, 
dividers,  tabs,  exposed  margins,  color  coding  and 
storage  arrangement.  The  intent  of  these  files  then  is 
to  facilitate  storage  and  retrieval  by  improving  the 
physical  access  and  visual  location  of  the  stored 
information. 

Current  commercial  equipment  of  th.s  type  can  be 
used  tc/r  die  storage  of  unit  record  items,  including 
microfilm  cards,  aperture  cards,  and  various  size  data 
cuds.  In  order  to  obtain  an  extensive  market,  manu¬ 
facturers  of  these  equipments  base  expanded  their 
product  line  to  include  consideration  of  as  many 
applications  as  possible.  /Isa  consequence,  tiling  units 
of  each  type  arc  available  in  a  variety  "f  'ires  and 
models,  most  of  which  can  accommodate  many  types 
of  file  organization,  furthermore,  most  manufac¬ 
turers  will  modify  their  current  equipment  or  faliri 
cate  special  units  to  satisfy  specific  requirements. 

ELECTRO  FILE 

S/ri/Hj — Available  off-the-shelf 
Mjiiufiiclurm —  Acme  Visible  Kemrds 


f  V.y  ~  SISOO  for  basic  unit 
Oelirery  I  ime — 7  ns  >w  nays 

Description  of  Equipment 

I'lcciro  bile  uses  ordinary  tile  cards  ssirli  a  strip  of 
thin  metal  teeth  attached  to  the  bottom  edge,  llicsc 
cards  are  held  in  position  by  a  metal  rack  sshicli  can 
he  lifted  from  the  selecting  unit  after  searching.  \\  ilh 
this  arrangement,  a  number  of  card  racks  can  be  used 
with  one  selecting  unit.  Hicsc  cards  arc  selected  by 
the  use  of  edge-notched  coding  activated  by  keyboard 
input.  This  filing  concept  provides  this  device  with  a 
random  access  capability. 

Operating  CharacterUtlu 

A  unique  edge  code  is  assigned  to  cat'll  card  within 
A  card  rack.  The  cdgsonotchcii  code  is  input,  hv  remov¬ 
ing  the  appropriate  teeth  from  the  cud,  using  ihe 
keyboard  and  cutting  har  provided  on  the  file  unit. 
After  edge  ending,  the  cards  are  placed  in  the  card 
rack  in  any  location  within  a  file  group  taking 
advantage  of  the  random  search  capability, 


Ekurolll*  Cento!*  Unit 
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—  EUii.oflto  Unit 

Pof  retrieval,  the  desired  code  is  selected  by  use 
of  die  keyboard.  Depression  of  the  selection  b.ir  then 
activates  metal  strip.',  which  slip  into  the  teeth  of  the 
cards,  1  he  card  with  the  desired  code  lias  no  tcctli  at 
the  position  of  the  ntctal  strips  and  can  therefore  he 
pulled  laterally  by  an  electric  magnet.  As  the  card 
moves  laterally,  it  is  placed  over  a  bar  which  elevates 
one  corner,  enabling  the  card  to  he  picked  from  the 
file. 


ELECTRO-KARDEX 

Stains — Available  off-the-shelf 
Manufacturer— Rcminplon  Rand 
Delivery  i  true — i  to  vci  days 

Description  of  Equipment 

The  t  k'Ctro-K.irdcv  lias  the  same  tiling  concept  as 
tlic  Pray  card  system,  except  that  the  slide  trays  are 
automatically  pushed  in  or  out  of  the  cabinet  frame 
at  the  depression  of  the  correct  index  key.  All  slides 
are  ejected  at  desk-high  level  in  position  (or  imme¬ 
diate  posting  or  reference. 

HORIZONTAL  ROTARY  FILES 

TStotHs— Avatlabreotl  -Use-shelf 
Manufacturer — Acme  Visible  Records,  Inc. 

Delivery  l  ime  -  2  to  >;o  days 

Ont—ilOO  and  up  (depending  oil  size  anti  model) 

Description  of  Equipment 

These  files  consist  of  a  drum  or  drums  around 
whose  periphery  various  sire  cards  or  paper  records 
arc  stored.  Access  to  a  particular  section  of  a  hie  is 
achieved  hy  manually  rotating  the  drum  in  the  Itori- 
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zont.il  plane  until  the  desired  records  are  in  front  of 
the  operator. 

Rotary  files  arc  available  in  various  sizes  and  in 

r ...  _ —  t.:  —  - - -  iv’i. .  _  — 

nii^iv  \Mt  nmiii'uu  iitTtiii^wiiiciiiT.  \Vncu  nm  arc 

used,  each  has  inilphrii<li*nf  iimvtiiienf  mul  is  ntisrd 
an  munnrrcm  anovc  me  itcxt  irtrpt.-!  nesc  neirTiP? 
arranged  in  concentric  circles  around  the  center  of  the 
drum  in  stepdike  fashion.  Access  to  each  step  level 
can  he  acquired  without  interference  from  the  adja¬ 
cent  tiers. 

ROL-DEX 


each  tray  identifying  its  contents.  The  desired  infor¬ 
mation  is  then  obtained  by  sliding  out  the  rrnv  and 
flipping  back  the  (sockets  covering  the  required  card 
which  was  located  by  mramiu  its  exposed  margin. 

VAR1ADBC 

S7o//o-  Available  ofTlheshclf 
Manufacturer-  Remington  R.tnd 
Delivery  Time — 2  to  'JO  days 

('.net  $1  to  ton  per  100  rr.rds,  depending  on  size  and 
type 


Stains — Available  off-tlic-sltelf 
Manufacturer — Watson  Manufacturing  Company 
Delivery  Time — 2  to  90  days 
~Ctu/ — id 00  to  *2500  depending  on  model  and  size 


Description  of  Equipment 

Tills  filing  concept  uses  filing  cards  with  wide 

-insert-celluloid  tibs^ls  dividers.  Color  coding  is. also 


Description  of  Equipment  kt™  uf  ,he  *|Ph,,b*It  in‘°/‘¥B  "brc*kin#  P°lntl” 

which  arc  n,  c,  i,  o,  and  r.  A  different  odor  is  assigned 
In  the  Rol-Dex  equipment,  cards  from  sizes  d"  x  6'  tlI  eaco  a[  ,i,C5c  iive  divisions.  Thus,  for  :be  letter 
Toni np rrnrernred to  ^movable  trays,  i  nw trays  arc  7  B",  b,i.  Be.  BLBoTandBr  w^uld  afiWvaTwtWivider 


set  011  rolling  carriages  enabling- an  operator  to  roll 
the  desired  tray  of  records  in  position  for  filing  or 
retrieval.  In  this  arrangement,  access  tu  tiny  tray  tan 
be  obtained  by  sliding  trays  over  one  another  or  to 
one  side.  Current  Rol-Dcx  files  are  available  with  one 
or  two  levels  of  tray  arrangements  depending  upon 
the  file  density  desired. 


TRAY  FILES 


cards  of  a  diflcrcnl  color. 

VERTICAL  ROTARY  FILES  , 

Status — Available  off-the-shelf 
Manufacturers — Remington  Hand 
Dicbold,  Inc. 

Perris  Business  Equipment 
Cost — I.1K  to  10K  depending  upon  sire 


Status — Available  ufl-the-shclf 
Manufacturer — Remington  Rand 

Acme  Visible  Records,  Inc. 

Delivery  Time-  2  to  90  days 
(  iisl  -  itU)  to  Sion  depending  on  model  and  size 

Description  of  Equipment 

Hie  Tray  l  ilmg  ii-tlmiquc  stores  ilat, t  cards  oil  top 
of  one  another  in  a  processed  fashion  stub  that  the 
margin  of  each  card  is  exposed.  Ilicse  cards  are 
attached  to  plastic  pockets  which  in  turn  arc  fixed  on 
a  tray  that  slides  into  a  cabiml  for  storage.  Tray  lilt- 
units  are  available  in  various  sizes  and  are  amenable  to 
modular  arrangements  for  file  expansion. 

For  use,  index  information  is  placed  at  the  front  of 


Description  of  Equipment 

Vertical  rotary  files  are  used  for  storing  various 
size  cards,  paper  records  anil  microfilm  records  These 
hies  have  shelves  width  ran  he  rotated  in  a  srrtic.il 
plane  such  that  the  filing  or  retrieving  of  in-ms  can  lie 
accomplished  at  a  constant  level.  Ihix  allows  an 
operator  to  retrieve  or  replace  items  without  excessive 
movement.  With  many  models,  operation  can  he  eon 
ducted  in  (he  sitting  position. 

Depending  upon  the  size  of  the  file  and  items, 
storage  rapacity  can  vary  from  approximately  H.IXHI 
to  over  a  million  items.  Current  models  arc  available 
with  op  to  S2  shelves  or  tray  lev  civ  l-.ach  level  can  fie 
subdivided  in  seser.il  ways  to  at  commodate  different 
sized  items  and  various  .ipplic  at  ions.  111  is  ,1 1  loss.-,  1  on  - 
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Kord'Voyar  Mtchonlrtd  Card  FUlflQ  unit 


sRIcniblirnc5ribiiny4rrfiit'>rg'''i''>'"!‘1!r'"!!y^'!1— — - 
of  filing  techniques. 

Operating  Characteristics 

In  using  n  rotary  file,  an  Item  is  retrieved  by  first 
selecting  the  proper  shelf  and  then  the  pnsi.ion  of  the 
item  on  that  particular  shelf.  Shelves  are  selected  by 
Wishing  the  appropriate  buttons  and  are  controlled 


VPNH 


such  that  the  direction  of  conveyor  motion  provides 
,hc  shortest  distance  of  Ahcll  movement,  in  usrrmn 
permits  parallel  opcraf,(on  since  an  operator  can  he 


ItklruUnrii  Automatic  Card  Filing  System 


performing  a  portion  of  a  filing  function  while  the 
next  shelf  level  is  being  positioned. 

The  shelves  are  driven  by  a  motor-powered  con¬ 
veyor  system.  Maximum  time  for  shelf  selection 
would  be  that  required  for  one  half  of  a  complete 
revolution  of  the  conveyor  system,  l'or  a  unit  with 
nine  shelf  levels,  this  time  would  be  approximately 
seven  seconds. 

VISIBLE  VERTICAL  RECORD  SYSTEMS 

Status — Available  off-the-shelf 
Manufacturers — Acme  Visible  Records,  Inc. 
Visirecord,  Inc. 

Diehold,  Inc. 

■  Cost — $200  to  $  1 000  depending  upon  model  and  size 
Delivery  Time — 2  to  90  days 


Description  of  Equipment 

This  filing  concept  uses  an  arrangement  of  cards  in 
file  such  that  a  margin  along  one  side  of  each  card  is 
exposed.  The  cards  arc  stored  vertically  in  rows 
separated  by  dividers  which  designate  the  contents  of 
each  row.  Color  coding  facilitates  filing  and  reduces 
errors  by  creating  patterns  whose  interruption  imme¬ 
diately  indicates  a  misplaced  or  missing  record. 

This  filing  technique  has  been  designed  for  vers 
rapid  insertion  and  removal  of  data  card  type  records 
from  file.  Due  to  the  file  arrangement  and  frequent 
use  of  dividers,  file  density  is  considerably  lower  than 
in  other  visible  file  configurations,  Jlosvevei,  filing 
units  arc  available  in  arrangements  and  sizes  that 
allow  one  operator  to  effectively  file  20,(X>()  cards 
w  ithout  difficulty. 
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SECTION  VII 
SPECIAL  DEVICES 


MULTIPLE  INSTANTANEOUS  ' 

RESPONSE  FILE 

Status — Successful  Experimental  Model 
Detvl'iptr — Stanford  Research  Institute 
At ih/ a')  Sponsorship — 

Government  Branch — U.S.  Air  Force 
Agency — Rome  Air  Development  Center 
Contract  Number — AF30(602)-2772 
Cost — 250K 

DeliveryTimc — September  1963 

Description  of  Equipment 

The  Multiple  Instantaneous  Response  File  (MIRF) 
is  an  experimental  model  of  an  electronic  reference 
retrieval  lilt-  in  which  all  file  entries  are  interrogated 
simultaneously.  The  model  is  designed  to  store  the 
indexes  to  3000  documents.  Each  document  is  given 
an  accession  number  and  is  described  b_v  up  to  eight 
descriptors  selected  from  a  3000-word  dictionary.  A 
search  question,  consisting  of  one  to  eight  descriptors 
in  their  natural  form,  is  entered  by  means  of  an 
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electric  typewriter.  The  machine  indicates  immedi¬ 
ately  whether  or  not  any  file  item  satisfies  the  search 
question,  and,  if  so,  how  many  file  items  respond.  The 
machine  then  resolves  multiple  responses  and  types 
out  the  accession  number  and  full  set  of  descriptors  of 
each  responding  document. 

The  document  indexes  and  the  words  of  the  dic¬ 
tionary  are  stored  in  wiring  patterns  associated  with 
arrays  of  linear  ferrite  magnetic  cones.  During  entry 
of  the  search  question,  the  dictionary  magnetic  store 
is  interrogated  by  the  alphabetic  code  of  each  search 
word.  If  the  word  is  not  contained  in  the  dictionary, 
it  is  automatically  rejected.  After  all  words  of  the 
search  question  have  been  entered,  the  document 
magnetic  store  is  intcrrogttrd  t  the  search  question 
in  superin*;''<M  ii  o,;:n. 

i  In-  t  qu'p,,.*  :it  can  h  m  ile  ynonomous  input 
-  !>('  .  die  >  .uubilin  for  automatically 

.»•»!;:«  mg  the  manually  ir.scrte-  search  question 


according  to  certain  logical  rules.  New  searches  based 
on  the  modified  search  question  (<•.£.,  substitution  of 
a  sec-also  reference)  for  one  of  the  original  descriptors 
are  initiated  automatically. 

Operating  Characteristics 

•  Document  M1RF 

The  Document  MIRF  is  the  principal  element  of 
the  system.  It  contains  for  each  stored  document  index 
the  document  accession  number  and  the  kc\  words 
(in  coded  form)  that  describe  that  document  as  well 
as  a  search  code  field  that  is  used  in  the  search  process. 

•  Dictionary  Ml RF 

’Hie  Dictionary  MIKI'  translates  during  the  input 
phase  of  operation  from  the  alphabetic  code  of  the 
word  descriptor  that  is  entered  from  the  typewriter  to 
the  binary  serial  number  assigned  to  that  word  for  use 


frorrf  of  MIPF  Section 
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3est  Available  Copy 


inside  the  machine.  During  the  output  phase  of  oper¬ 
ation,  the  Dictionary  MIRF  translates  from  the  binary 
serial  number  of  a  word  that  is  obtained  during  a 
search  to  the  alphabetically  coded  form  of  that  word. 

THE  PRINCIPAL  MIRF  UNITS 

•  Magnetic  Implementation 

The  MIRF  units  of  the  document  data  indexing  set 
are  built  according  to  a  scheme,  called  the  diode- 
diamond  ring,  which  has  properties  of  an  associative 
memory.  Information  is  stored  in  unique  wiring  pat¬ 
terns  associated  with  an  array  of  linear  ferrite  cores. 
Each  item  of  stored  information  is  represented  by  a 
conductor  that  passes  through  or  around  each  asso¬ 
ciated  core  in  a  unique  pattern  determined  by  the 
information  it  contains.  'Ilic  cathodes  of  many  diodes 


are  connected  to  form  the  input  to  a  detector 
amplifier. 

•  Relation  of  MIRFs  anti  the  Associative  RtgisUrs 

Associated  with  each  MIRF  unit  is  a  set  of  dri'e 
amplifiers  and  a  match  detector.  Information  to  he 
gated  into  a  MIRF  unit  by  way  of  the  drive  amplifiers 
is  held  in  flip-flop  registers.  Interrogation  of  an  MIRF 
unit  consists  of  apply ing  a  particular  pattern  of  drive 
voltages  to  the  primaries  of  the  cores  of  the  MIRF 
and  observing  the  output  of  the  match  detector.  One 
output  voltage  level  indicates  a  match  between  the 
interrogation  and  the  information  contained  in  the 
MIRF,  and  the  other  voltage  level  indicates  some 
degree  of  mismatch  between  the  two.  ‘Hie  output  of 
the  match  detector  is  typically  used  to  modus  the 
contents  of  a  flip-flop  register. 


Clot*up  of  Document  ModuU  with  Top  Plot*  R«movld 
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MANUFACTURER  INDEX 


Comoanv.  Eauiprmmt 

Pneje 

Comtianv.  lauipmint 

Fnna 

Acme  Visible  Records,  Inc. 

laMman  Kodak 

OOAl  \\"  1  II.  !r...  I'S-?. 

«.w\  Ml  .11.  .......  \* 

(  rn/ec,  Virginia 

Km  hosier  1.  New  York 

1.  Flectrn  File 

S  * 

Minu.trd  S\ moiu 

2.  Mori/ont.il  Koui\  liks 

SH 

3.  Visible  Vertit.il  Record  .Systems 

(it 

l  errii  Humiuws  ItjwipimMU,  hu. 

■» *S  Seymour  Street 

Stratford,  (onnutuui 

AV(.(>  Corporation 

Hccimniis  Research  Laboratory 

2630  (ilemlale-Milfoul  Road 

Vortii.il  Kot.us  h iles 

Cincinnati  <11,  Ohio 

F.M.A.,  Inc. 

Vcrac  00.1 . 

■  ■  opr 

—  l-tJ-Nevada-Strset--  —  - 

i  i  Segno  (in,  i  .iiirnrni.i 

Bell  Si  IIowcll  Co.  ) 

Plullipsliurg,  New  Jersey 

FlltscafCh . 

21 

I lure  Svsiem  ' 

10 

CTcTTcral  I.lcifrlCT.ump.iin 

'  ’1 

11 

Information  System*  Section 

Benson- l.chncr  Corp. 

18fi0  Franklin  Street 

Defense  Systems  Department 
•lot)  1  Fairmont  Avenue 

Santa  Monica,  California 

Washington,  D.  (.. 

1.  FLIP . 

1.  .Search  Contpauior 

l  * 

2.  Comae  Mark  11  . . 

S2 

2.  Thermoplastic  Tape  He.or.ling 

so 

Computer  Control  Co,.  Inc. 

Geticr.il  Precision  Laboratories 

*)H3  ('oncord  Si  reel 

IMc.is.mls illr,  New  York 

lT.iniingh.im,  Massachusetts 

( ti.ijibit  D.iu  Storage  .imi 

Document  Data  Indexing  Set 

Retrieval  System 

22 

AN/CiSQ-26 . 

n 

1  K.iDii  rafleis  (  omp.iin 

1  hchtihl,  ln« . 

a  in  l  \V.  Fifth  Au'iuiv 

1  .niton,  Oliii > 

f  Imago  1.  lllitniis 

1.  Vnn.jl  K-il.ttv  l  ibs 

S*J 

H  V !  Jt  K 

2'} 

-*  Visible  Wriu-d  Record  Systems 

M 

1 1< himi in  1  c.ii lev*.  C  nrpor  ititwi 

Hut  umetii.iiion,  Iiu  . 

i  imn  W  t  tlunpi.  HI. .1. 

iH2^  Hughs  As  emu: 

1  •i’.  Angeles,  f  alifornia 

Hclbesda.  Maryland 

Automatic  1 " nit  Kemrd  Storage  ami 

I)ih  iifurm 

I1) 

Retrieval  Desitc 

12 
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Company,  Equipment 

International  Business  Machines 
590  Madison  Avenue 
y™.  Vr.rW  12.  New  York 

Walnut  System . 


ltek  Corporation 
10  Maguire  Road 
Lexington,  Mass. 

1.  Acstrac . 

2.  Unit  Record  Search  and 

Dissemination  Device 

3.  Uck  Memory  Centered  Processor 

JonkcfS  Business  Machines,  Inc. 

4(H  N.  kedrick  Avenue 

Ciaitcrsburg,  Maryland 


Company,  lpglpm.nl  _ _ _ 

Mosler  Safe  Company 
,,  •.  »>». : 

Mosler  Document  Retrieval  l-.quipmem 

National  Bureau  of  Standards 
Washington,  I),  C. 

1.  1-OS1MC  11 

2.  Rapid  Selector  ... 

3.  Microtia- 

National  Ciash  Register  Company 
Dayton  9,  Ohio 

j.  Phmochromic  Micro-Images 
2.  CRAM . 


Termatrex 


I.ink  Division 
General  Precision 
I  interest 

Binghamton,  New  York 

Video  Film  Converter, 


Magnavox 

2131  BcuterRoad 

Ft.  Wayne  4,  Indiana 

Magnacard  Information  Storage  and 

Retrieval  System . 

Magneto-Optics  System . 

Magnavuc  System . 

Media  . 

The  Microcard  Corporation 
S.  Oak  Street 
West  Salem,  Wisnmsin 

Microcard  . 

Microfiche . 

Monroe  Calculating  Machine  Co.,  Inc. 

Vi5  Mitchell  Si  reel 

Orange,  New  Jersey 

Monroe  Card  System 


V  \  4  A\ rirSnn 

Space  and  Information  Systems  Division 

1221-f  Lake-wood  Blvd. 

Duwncy,  California  ( 

Dirge  File  Documein  Retrieval  System 

Philco  Corporation 
Acronutronic  Division 
Ford  Road 

Newport  Beach,  California 

Computer  Set  Llccironic  Order  of 
Battle  AN/dSQ-JH  .  . 


Photo  Devices 
Rochester,  New  York 

RASTAR 

70mm  Roll  Film  Selector  and  Camera 
R.ulcom 

Dis.nf  Litton  Systems 
I  l  it)  past  Vi'est  Highway 
Silscr  Springs,  Maryland 

Command  Retrieval  Information 
S; stem  (f  UIS1 

Radio  Corporation  of  America 
l.lcctronic  Data  Processing  Di't'"1" 

I  tout  and  Cooper  Streets 
Camden  2,  New  Jersey 

1,  Random  Access  Mass  Memory  .System 

2.  Yideo  l  ilc 
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Company,  Equipment 


Pafli 


Company,  Equipmtnt 


Rccordak  Corporation 
*li*j  Madison  Avenue 

V  X  -  I  V  -  \» 

1NCW  1  UTR,  IRfmt  ■  urn 

. ir  Cv„.n,  }i 

Remington  Hand  I'nivac 
.41 -15  (th  A\cmic 
New  York  10,  New  York 


Fleet  ro-Kartlcx .  'S 

Tray  Files .  SO 

Variadex .  49 

Vertical  Rotary  Files . 49 

R.ij.iI  M.  Rec  r.orporatinn 

•«  •  I  4  ....... 

i’ll  t  m  m  r\  Hina 

New  York  22,  New  York 

Flinched  Gird  . 43 


Pag* 


Jacques  Samain  '  '  !  1 

Piris  Fr.inrr 

riimorrx  V* 

Stanford  Research  Institute 
Pain  Alto,  California 

Multiple  Instant. menus  Response  File  6.' 

Visiremrds,  Inc. 

C.opraj»u(\  Long  Islaiul 
New  York 

Visible  Vertical  Record  Sv  stems  61 

Watson  Manufacturing  Company,  lm. 

Jamestown,  New  Yurk 

Rol-Ocx  Files  . .  *  . . .  59 
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Pag* 


Micnvlnidi'i's 
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•« 

A 

Magnet  it  <  art!  Murage 

l 
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Magniuanl  Information  Storage  and 

'S 
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5 
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- 
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11. 

Magnetic  Disc  Storage 

9 

( 
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nr 
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» .4 
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Computer  Set  Electronic  Order  of 

.  n 
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12 
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.  .1.4 
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1* 

Video  File . 

.  II 

SECTION  III.  PI IOTOCiR API IIC 

DKilTAl.  AND/OR  IM A(iE STOP A(,F 

A. 

Microfilm  on  Aperture  Cards 

!  ? 

Acstrac 

1  “ 

Raster 

1H 

II. 

Microfilm  in  <!ard  Form 

1H 

Dare. System 

19 

Dorn  form  .  . 

19 

Mien  Hard 

19 

Miirnfichc 

20 

M osier  Document  Retrieval  Frjuipment 

JO 

I.uge  1  tic  Ddumicnt  Retries al  S\\tcm 
( »r  iphic  Data  Storage  ami 

21 

lUiiic'.il  System 

*  1 

(.. 

Roll  Film 

2  \ 

I’ilesearth 

2\ 

11  ip 

r 

lOSDIC  11 

2 ' 

M  itatmlc  S\  stem 

» - 

KADI  It 

2‘) 

Rapid  Self*  tor 

\\ 

Pag* 
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APPENDIX  I 


COMMERCIAL  ORGANIZATIONS  SOLICITED  FOR  INFORMATION 


A 


A.  B  Dick  Co. 

S?tH)  \V.  Touhv  Avenue 
(  li}<  iji.)  IK.  Ill  innit 

1  Acmi  Visible  Record*,  Inc. 

AIK  ic w  Droc 
C rorel.  Virginia 

ACR  Electronic*  Corp. 

i  \V.  22iul  Street 
Nc"  Vnrk  II,  Nc%  York 

•Addressograph-Mwltigtoph  Carp. 

1200  llihlsitt  Road 

UtAClAiUi  r.l-M Tin 

Aeroflex  Corp. 

.VI  or.  Skillm:»n  Avenue 
I.oiifZ  Island  Ciiy  it  New  York 

AQFA,  Inc. 

Air.  I-.  Jdih  Si  reel 
New  York  1,  New  York 

4  Allied  Rvtoarch  Associates,  Inc. 
Ltion  Si  reel 

Holton  IS,  Massachusetts 

Alwae  Computer  Dlvliion 
Eh'f  rentes,  Inc. 

I. 10-10  S.  Cerise  Avenue 
1 lawtliornc,  C.iliforr.id 

American  Bosch  Arma  Corp 
120  Fulton  Avenue 
I  lcm|>sle;ul,  New  York 

Amorltan  Brake  Shoo  Company 
Raymond  Afchloy  Division 

22  M  S.  H.»rimjilon  Am uue 

I  ns  Angeles  M.  (-altlnruM 

American  Dola  Machines.  Inc 
’  ( .iiniimrt t  il  Slieei 
llukssillc,  l.ong  Island 
New  York 

American  Electronics.  Inc. 

“S  Front  Si  reel 
ttmi'kisil  I,  New  ’»  «*rk 


ft  f,-i>ri(on  library  Al tpri(tH on 

—  sn  |:.  ilursw  Street 
(  hirst  pit.  Illinois 

American  Teiephon*  »  7>r«grt>pii  C»»- 
12  Avemie  of  I  he  Antrrii.it 
New  York  I  New  York 

•  Ampe *  Corporation 

*> A  |  (  h.irter  Street 

Red's  nod  (.»»),  < .ilifomia 

Ansco  Division 
GAFC 

Vestal  Pky,  Past 
llinukrtmton.  New  York 

APICO 

2loo  W.  Oempsicr 

l-vantion,  Illinois 

Armour  Research  Foundation 
Iti  \V.  .Hill  Si  reel 
ChitUgo  K.,  Illinois 

‘Arthur  D.  ilttls.  Int. 

Operations  Research  Section 

Atom  Park 

Cambridge  <0,  M.vss.uhuictts 

Auerbach  Electronic*  Corp. 
Corporate  Headquarters 
I M 1  Arch  Si  reel 
Philadelphia  A,  Pennsylvania 

Aulonelics  Indullrial  Products 
Division  of  North  American 
Aviation,  Inc. 
sum  I  .  70  Siren 
Long  I le .ii h  \  (  .ilifurm.i 

•AVCO 

Electronics  Research  laboratory 

‘  ,V.M1  ( iledil.ile  Mil  Inf tl  10. .ut 
(  im  mti.it  i  It.  Ohm 

B 

C  L  Barkley  and  Co 

l.’.?o\X  Van  Hurt  n  Mi  err 
<  hu.iKi.  Illinois 


Hour  Systems  Int 
-  52  E.  -WmT  Slrvi-T 

New  York,  New  York 

Rnitflh  Memorial  tistlilvl* 

Mis  King  As  emu* 
l  oluinhus  1.  I  Mm* 

‘Beckman  Systems  Division 

\2*  N  Mullrr  Avrmie 
Anaheim,  (  .ililornu 

•Bell  &  Howell  Phillipsburg  Co 
Philiipdwtrg,  New  Jrrscs 

ftendlx  Computer 

law  .A  riser  Ysuc  Sir  vet 

i—  (<  r.i;r . 

‘Bervion-lekner  Corp. 

1860  Franklin  Street 
San i a  Monica,  C  alifornia 

Berkeley  Interposes,  Inc. 

HU  Washington  Street 
Newtomillc  <»«,  Ma*ms  Intuit 

Inoii  Allen  A  t^emllren 
I  IS  S.  1  ji  Salle  Street 
Clhiiapo  I,  Illinois 

B*rp»Wernet  Cerp. 

unn  New  Port  Hlsil. 

SanU  Aria,  (_alifnrn»a 

Charles  Brunlng  Co  .  Int 

■MA  (  < trnmonwr.il ( It  Atritur 
Ikivton  I  5,  Mawnlitm-iit 

Bryand  Computer  Frodudt 
Oiv  of  li.Cell.O  Corp. 

HMJ  |  ,ui<l  IV Mil 

Wall  id  l.jkr,  Mulligan 

‘Burroughs  Corporation 

r.O"  I  Hn  owl  A  i  i*i ii ir 

Detroit  W,  Mulligan 
Burton  Mount  C*rp 

Nf.  f  I \  <lt  Park.  New  A  nrk 


♦  Pros  ultil  iiiloiiii.i(>oii  i»»  MAIM 
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c 


CoU«loyr*pH  Co. 

K> 

1 1  ililOS  t'l  i  i-***'  JK‘  "■ 

Canodian  Appllad  ««HOfch  lid. 

mi  1  ,,,  n  iiif  Avrnuc  W 

Toronto  IV.  Onl.mi>.  (.aruiU 

CBSlpbi 

I  hjili  K11I1W  Ro.ul 
SMfllinnl, 

CEIN, Inc 

i;<Ki  Jellcr«»n  Davis  High"*') 

Arlingtnn  ^ 

Clary  Corp. 

■uiK  Junipcro  Si  reel 
San  (•abriel,  California 

a  hi..  B.iiu  r* 

W •stint  Division 

107M)  San  Joaquin  R<i.«l 
Ni'»|inn  Dcnih, 

Computer  Concopti 

HU  2  i  »tl*  S«» *■**■■»•  N  AV. 

Wathingion,  IV  £• 

♦Compoitr  Control  Co.,  Inc. 

(‘nmorcl  SireiM 
Framingham,  M*iw«hu«cin 

Computer  Operations,  Inc. 

600  Olt!  Count  ryHo.nl 
Carden  (!iiy,  lawn  I sl.cncl 
New  York 

Computer  ScUncot  Corp. 

Malaga  Oner  PI.*/.* 

'  Pains  Verdes,  (  .ihfmuia 

Computer  Usage  Co.,  Inc. 

182*1  (imnii  tn  »*  Avenue 
\\  .ishiiigton,  IV  t  ■ 

Computron  Corp. 

I?- in  San  lern-imlii  Ho.ul 
S\  | m.t i,  (  .il»f«»rm.i 

Consolidated  Avionics  Carp. 

Him  SI, ..incs  Drive 
Westhurv.  New  \nik 

*  Control  Data  Carp. 

M»l  P.i i k  Avenue 
Minin- -i pnhs.  M!IHH-v>i.i 


•Pros  iileti  mlnuiution  in  KA1  >< 


Capetitl  Corporation 
P.o.  II ox  2  1* 

WcMfnrd,  Mamas  hutens 


Electro  Pr»n 

•Hill  Sim*  Mailrr  V  "la 
Pa-.ulcna,  l  lit  I'm  ni* 


C  opy-Croft.  I  is  c 

ins  Clumbers  Street 
New  York  A  New  Y»»rk 


•  .  .1 
tienronm  \.m  pm  %,■.«>•  -•  •• 

t  Ml  «!!.■  i  >1  prisi  _ 

(  ambndge  -12,  Massachusetts 

E-I  Sort  Syttimv  ltd. 


Duiograpttif  System*.  *"« 
ir,2"  K  Si  reel,  NA\ 
\\  ashtngtnn,  P.  <  - 


Sail  I  r.imm'1  *  jld.ifin.l 


Datamation.  IV*. 

2212  ,M.  mttci,  N  V* 

Washington.  P  1  • 

Datatrol  Coiporatlon 

Hi  l  VA  Fhiuiii  Street 
n;|vrr  Spring  Marvl.wnl 

Dlnbold  Corporation 

If, VI  Winon.in  Avenue.  N.W. 
'X  .nliiitninn  7.  DC, 

Olgltronici  Cnrporallon 

in  I..  Will  M reel 

New  York  in,  New  Volk 

Dotwmot,  Inc. 

?S  F.  SMh  Street 

New  York  22,  New  York 

Documentation,  Inc. 

•IH27  Rugh>  Avenue 
Hcltcula,  Maryland 

DuPont  Corp 

Wilmington  ‘W,  Delaware. 


Fairchild  Camera  l  lntlremc.nl  Corp 
D*f*ns*  PauJwcM  Division 

Sc  to  Kiibbuis  lain 

>\msel,  l.ung  Island.  New  ^  '’TK 

Ferrpnti  fltctrlc,  Inc 

\0  Rockefeller  1‘lara 
New  York  an.  New  Y»-»k 

«f  orris  iwiiit***  Iqulpmartl,  Inc. 

D  Seymour  Street 

SiMtlmil.  (  nwiytjuit 

Film  Soil  Company1' 

Pearl  Mivt-r,  >/ew  York 

/ 

•FMA.Inc  / 

1 1.1  Ncsaili/  Street 
I  \  Scgvmi^v.  lahhuiiu* 

I 

i 

FortMnilyumoAt  Company 

1  ung  hl/nd  (  nv  I.  New  York 

1 

•fridtri.  Inc.  I 

2  'ini  Washington  Avenue 
Yin  I  i/amlro.  (  alilnrnu 


Eastman  Kodak  Company 

Km  IMv  mouth  A' emu  .  N 

Km  luster  1.  New  \  «»»k 

Ebsto  Indultiioi,  lot 

12 Mi  N.  hirst  Avenue 
Diimmglum  v,  Al.th.iim 

Thomm  A  Edison  Irduitriti 
Instrument  Divicion 

WeM  Dianne,  New  J»is.v 


•0*n*'id  Anilin*  t  Film  Corp 
©»pW  Dlvtlio" 

Ainto  Hind 

)t.hiis,i:t  (  ii v ,  New  N  l,lk 

•General  SUitiic  Company 
Info'mnhon  Systems  S*ctton 
Delons*  Sy»t*m»  Otparimint 
l'in|  l.miimnt  \.i-n,ie 
\\  .ishiiigu.'ii,  D  <  . 


The  Elect »a*Ja  Carp 

1 12  1  \  1*1.1  \  a  Miet  i 
(  til v  <  r  Cm  ,  (  .ihloini.i 


General  Iil«c ironic  lnUoro»on*»,  In* 
jh  \nn  v  Sliei  i 
(  .lull'll. I:’,'  M-l'.-l,  IlllM  OS 
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‘G*««iut  Frocilion  luboraUi 

Plcavtnt'illc,  Nc\i  M  ^ 

‘Graphic  Microfilm  Corp 

t  |  *  I  ilirrn  Sired 

.NCW  1  IKK,  .'U'  »  >’ 

‘Graphic  Jyltimi 

.  V.nv«-v  silli*,  \ntih  ^u‘t|  f-C'i 


H 

•  Hatlkrafior*  Company 

MOI  Vi'.  I  iflh  A \tiii 
CliiiJpi  21,  IlliuoiN 

Haloid  Company 
HH  Hrn.ul  Si.rt.ci 
Hmuin  ID,  M.uv 

Hirnor  ft  Company 

•MKi  New  i  Jitlli  j ’ill i *!*•■  ' A  Nv  • 

Wmhinpinn,  1).  C 

•  Hogtin  FaximlU  Corporal/ 

Subsidiary  of  T*W»#l6f-!P  f{r  - 

li \S  CfUTIIwilll  Sue 
New  York  H,  NW^ViA 

Honoywoll  Electronic  Dai 
Profiling  Wv. 

fi  Walnut  Si  reel 

Wei  Ievlev  llilh  Hl.^Wk 

'Hewilon  Piarkit  Corp  on1  *  «» 

1 1  HOI  W.  Oly'/ipkl'l-  *1  I'J 
(.in  Atijjrlri,  (.iilifi-*  ^Miii 

Hughn  Aircraft  Compaq 
rinrciH  o  .uul  Tc.il/1 
(.uh  vr  (.ill,  lrvi 


Information  Rtioarth  Anocmtei 

l  i  •<»  <  i  Mrrt'i,  NAY. 

\V  H-  < 

Th«  Information  ioioarch  Group 

/ ,<i  i  .i.  c:ril..  N  AX'. 

W.tsli.li}.  It'll,  IV  I  .. 

‘Information  Rolriovat  Coiporation 
I  III  Ml  (oinu-ili«ul  AvillUr 
W  .ishm^li*  -  I  V  ( 

Information  5lpr»U#  Syitomi.  Int 
m  w  i*mut-  iwiinc 
Pnmplim  L.tkcv.  New  lervc) 

Information  Syif«m«,  Inc 

•MSI)  Ntirilt  Ruljiew.iv  Avenue 
Skokie,  Illinois 

infolronln  Corp. 

I  Kil  S.  I'ml  U.ih 

llmivlon  2?,  Tcx*i 

I  miltuia  (or  Stlontiflc  Information,  Inf 

v  *  N.-mh  i  in  '»rri  i  r 


Mnuroatlonol  Ivtinttit  Mocklntt 
Corporation 
VH\  M.nli«m  Avenue 
New  York  22,  New  York 

*:li»k  Corqo.-^-n 

Hi  Maguire  Ho4«J 
l.cxinjiton,  Md'jWiluivcui 

ITAT  laberatoritt 

4nn  W'jthiufjion  Avenue 
Nntlev  Id,  New  Jenn 


I 

Informolion  Handling  Sil?l  *. 

Sun  (il.iv^uvv  Ru.u! 

AU x.imlr i.i,  X  irj;ir  * 

Information  for  Inducti,1'  4  k 

inno  (  oniKUiiiii  fror-’-^cr-r 

NY.islunjiiuti,  I ).  < 

Information  Product*  Q  a 

]Vi  (i||i  Sired 

(  .tmluitlj’t-  I.’.  m 


J 

*  Jn«qw««  S»mom 
l‘.uiv,  1  r.une 

‘Jnnktri  Rviinru  Mmhinoi,  Inc 

in i  N  I*mlrruk  \mh»h 
I  ,.l  ll|l  \IMll  }\,  M.l  I  V  I.I  111  I 

K 

Knlvar  Corporation 

New  Ctrl*  my  I  iHiiM.in.t 


•  pruviclril  ml«>riu4ii,»r^^,l\l'  * 


L 

*  laboratory  for  Electronic*-  Inc. 
Computer  fntdwdl  Oivilion 

Ilf**)  l.tunnmliwullh  Avenue 

Itovtnn  \S,  iuivrllv 

lanogen  Aportwro  Co»dy  Ia<> 

Aim  l  ihh  Avenue 
New  York.  New  \  *-rk 


l«bra«<op»  Diviuon 
Gonoral  Procmon.  inc 

huh  \\  i  %tein  Avrimr 

( .Irmtalr  t.  <  alilumt.* 


‘Link  Diviuon 
GPI 

HilU  rcu 

‘liiii^hrtiniun,  New  Y*»tl 


lilton  SylUmi.  Im 

vt..  N.  K 

Ilevctlv  llilk  (jiiifurtlU 


M 

•\S«  Magnaftio  C*mp«oF  ,, 

Ivo  lk»x  ui\ 

St.  I  mm  «).  Mmud i 


MagnavoM 

(7  2H29  Mif »r*»|M  Sired 
'Tiirnuuc,  ( . jI i f< >i  ni4 


‘MagfiavPF  Company 

2 HI  Ucuier  Mi^*! 

(l  Vi'jiynr  4, 

'Maipuordi  Aircraft  Co 

l"W)  N.  ( i  jiev  A'cntic 
<  jltlurnio 

Matiachu**M»  IftflilutO  of  Tochnology 
Eng*n«*iinp  Pro^icli  laboratory 
Data  Pro«on»,t^;Ev»itmi  Civllion 

(  M.i ;*-••• 


*in*  M.crocurd  Corp 

w.«.  <| }., t:  Sun  i 

\\  rvi  Sjlvni.  W  iicmnn 


Micro* Data  Divition 

'ion  Mi (  i ■! M in k  H «■.»,! 
(  hi*  I"',  lllmmt 
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Microfilm  Producll 
Dlviiion  of  Thtrmofox 

New  loft  Highlands,  NU«- 

Mitroveal  Corporotlon 

r«2H(i  N.  Ciii-rn  Avenue 


* Minn*apoll*-Mon«v‘*,*H  Reguloldf  '•«»- 

EDP  Divmon 

r>(»  \V.ilnu(  Si  ret  ( 

Wellesley  IliIKKl.  M.m 

•Minnetoia  Mining  and 
Manufacturing  Co. 

•Mm  Hush  Avenue 

hi.  |\ml  <>,  Mmiir«>l.i 

'Monro*  Calculating  Machine  Co  ,  !•»<- 
Mitchell  Siren 
Orange,  New  Jersey 

Moore  fiuelneti  Ftrmi,  Inc.  ~ 

^il4|(dM  litlit,  Nl»  \nlU 

‘Mailer  Safe  Company 

Il.unil(oti.  Oliio 


1 1 20  Ctinnctiiitii  Avenue.  NAV. 
Suite  1120. 

WiulltllgtCtllrH.  C 

w_ 

•National  liuoau  ef  Standard* 

Data  Pracoillnfl  Jyittmi  OW. 

Wnihingion  2\  H. 

•National  Caih  Regltlet  Company 

I  >.i>  (nil  0,  Ohm 

Nar*Alr  Diviiian 
Northrop  Carp, 

100 1  r.  Hriutlw.ti 
I  law  i home.  <  .tltfomu 

Narden  Divition 
United  Alrtroft  Corp. 

v*.o|  ll.iihnr  Illxil 
(  i istj  Miu,  (  at ift»rn  .i 

•Normandie  Oalnlorrm 

S*>lt  \V.  till  Street 
New  York  1  I.  New  Y«»rk 

•North  American  Aviation,  Inc 
I  Mai  I  j\t  Silt  Aiftnir 
(  ohitnhti'  If.,  ( >hio 


North  Americon  Aviation.  lay. 

Spate  and  Information  Sytiemi  Div. 

12211  Lakewood  Hlvd. 

Dow nci.  C  .ilifurm.i 

North  American  Avtuiian,  in*. 
Autonetici  Divition 

»7isn  r.iu  iitireriai  iiTpirway 

Norlronici 

Sm»  1  .  tin ir, u-  Am 

Anaheim.  i  .ill form.* 

O 

Olivetti  Corp  of  America 
i"S  Park  Avenue 
New  York  22,  New  York 

•OPTO  Methaftltmi,  Inc. 

LllK‘“VVia  1  Lil 

PI I*  inview ,  Long  I  viand  . 

New  York 

fjvrnrri  fiiinq  iuppiy  Co 

Garden  City,  New  Yolk 

Otolld 

?  *  Anecti  Kind 

Johnson  C.ily,  New-  York 

P 

/•Peerlen  Photo  Pt«lvii».  Inc. 

'  Slmrtliani,  Long  lvl.mil 
New  York 

•Philco  Corporation 
Aeronutronlc  Divition 

l  ord  Itoad 

Newport  Hr  At  It,  (  elifoima 

•Philco  Corporation 
O  ft  I  Divwan 

I  IH>  WlwjMik'Ul  A  Minn 
Pliil.ideli'hi.i  It.  lYmmL  uni 

Photo  Devicet 

Hmhevter,  New  N  ■  * j k 

* Photomechaniimv.  Inc 
I  S  Scep.ir  Place 
I  {iiiitingimi  Station 
I  mig  Isl.wul.  New  Yoik 


•Potter  Initrument  Co  .  Int- 

Sunny  side  Houle  sard 
Plainvicw,  Long  Island 
New  York 


PO.  Bov  A  IK 
v  i  .  r  .i.i  .....  . 


R 

* Robinow*  Engineering  Co  .  tnc 

in’s  \\  M.inig«*mrn  Avenue 
llmkville,  Maryland 

*i«dc«m 

Div  of  litien  Systems . 

1 110  I  a vl  We vi  liigliwav 
Silver  Spring.  Maryland 

Kuuiutlan  liu-  _ 

Pry  vine  v? 

Melbourne,  i  loud* 

•Radio  Cofpo*oll«n  el  America 
Electronic  Data  PretfH‘**g-Oiv 

I  r.irit  uni  c  ’•irevTi 


Romo-WooWrtdgo 

H4U  pell  Brook  Avenue 

(  anupe  ParkrCftiifornift 

Raytheon  Company 

H1 1  Kivyr  Si  reft 
W  altham  VI,  MeswohulcUl 

RCA  Oolo  Syvtemi  Dlvltlen 

H Min  lUihu  Fkiulrvard 
N  an  N'uvv,  (  aliforma 

•ftecerdok  Corporalion 

-I  I '  Madivon  A v time 
N't  w  York  1",  New  Y  » 't k 

'l»mmglon  t<md  Univac 

Ml4'  Mil  A veinii- 

New  y  ink  in.  New  A  • 1  r k 

Richardson  Camera  Co  .  Inc 

•V  *r,  Ni.rih  ( fniario  Sum 
Pit  p..\  in/.#. 

Htirhank,  <  .v I  ill *c  ii  u 

Rockford  Raiearth  Institute.  Inc 
1  Oft  ,  Mi.  Anlmiii  Slttcl 

(  .iinhr idj;i  <H,  hi'srtt 


•Provided  informal ■•’(!  «*•  HAP* 
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Royal  McBoo  Corporation 

8*0 Third  Atomic 

JS' c tv  \'i>rk  22.  Nett  A  ork 


$ 

Spat*  UthnoloBY 

P.O.  Box 


•Stanford  Roioarch  Intlituto 

IU  |l.(Nefltti»ui 

McmIm  P.»ik,  ( .ilifnrnia 


Sir  ©mborg-CarUon 
Diyition  of  Gtnoral  Dynamitt  Corp. 
IIMI  (  .lrhi'll  Hn.lil 
K<u better  A,  Nett  York 

Svlvartia  Electronic! 

63  2nd  Avenue 

\A  .UlM.Hll,  .ii.itt.iiiiiitet*’» 

Sytltmotlci 

Dlv.  of  Gnnorol  Imtrumont  Corp, 

w  >  s. ■ 

I  liiniiim  m  i  »  . 

•  Pmviilral  infnfiiullnn  to  HADC 


I 


$y*t#m  Development  Corporation 
2Auu  Colorado  At  emit- 
Saim  Monica.  California 


inomjnwn 

\  Tapco  Group 

CU**  v!.1.n*J  »**. 

\ 

Irmii  roctimii*  v«»,r 
t  lii  \\  SHlh  Si  reel 
Si-tt  York  1*>,  New  3  ork 

u 

Uiiivtnity  Mlcrofllmi,  Inc. 
ti  t  l  irn  Siren 
Ann  Arlv.il.  M  u  hi  pan 


v 

■VI»ir»«ordi,  Inc. 
V..»  V...L 


w 

Watiofl  Co  ,  Inc 

B.-l  I'm  {'■%  fM)l  ft*l? 


Wheetdox  &  Simpa  Product* 

in  Iktnk  Sirfri 
Whifr  Plairn,  Nett  York 


Wnttrn  Electric  Co, 

...  >  > 

£  £[  '*T| . 

Nett  York  'H.  Nett  York 

W c‘tl i </i a  ?-'■»- 1* L  C...  f. 

IMV  Ik.x  22 'H 

gh  tii,  I'tirnttlsanij 


Wotlinghowto  flodr.c  Corp 
Electiamct  Civilian 

l'rundthip  lnirrn.ip.vn.il 
A  irpnri 

ftilnittorr.  M  .irt  l.tnd 


Barry  Wilghl  Corp. 

Onto  Protonln*  tkv 

Woiuivmii  (iUvmi iiuuiii 


'Xerox  Corp. 
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APPENDIX  II 

APPLICATIONS  CHART 


Tiic  AppiicatiotTC.hart  provides  a  quick  ret  creme 
for  determining  the  ureas  of  applicability  of  the 
equipments  and  techniques  included  in  die  compen¬ 
dium.  Applicability  of  a  device  for  storing  a  particular 
form  of  data  is  indicated  hv  ail  "X”  mark  in  the 
appropriate  rectangle  associating  the  data  form  and 

device. 

In  compiling  this  chart  the  following  definitions 
were  used : 

1,  Input  Data — The  form  in  which  the  data  to  he 
stored  is  received  or  exists. 

2.  Processed  Text  Any  information  which  has 

hnnrt  frtfin-if  tfirj  r/inrn  wiiun/l  ivintlpncntl  itp  i'I.iccI  i'in/{ 

The  objective  of  these  operations  is  to  provide  a 
descriptor  of  the  factual  content  of  the  information  or 
the  factual  content  itself  in  a  specific  form.  Index 


aiaia.Tmsrracts,  extracts  amt  Dunnes  tonus  would  he 
included  ill  this  categorv. 

A.  Digital  Information — Digital  representation  ol 
textual  data  such  as  the  output  of  a  character  or  print 
reader.  1  lus  includes  digital  representation  of  proc¬ 
essed  text  and  raw  text. 

•f.  Raw  Text  Document  pages  such  as  pages 
from  technical  re|Hirts,  [vcrioclic.il s  and  books. 

V  High  Resolution  Photography  —  Aerial  Plin. 
tography. 

/»  Uf. f firms,  n  \f  •«  tari-i  If  All  .»f 

graphic  data  excluding  high-resolution  photography, 
This  includes  maps,  charts,  graphs,  engineering 
drawings  and  CRT  display  images. 


EQUIPMENT  OE  TECHNIQUE 

INPUT  DATA 

Pracamd 

Ttal 

Digital 

Information 

Raw 

Tout 

High 

Rtiolvtlan 

Phoiafraphy 

Oraphfc 

Roftfont* 

Matiriali 

1. 

Photochroinlc  Micro-Images . . 

.  x 

X 

-■ 

2. 

cram  . 

X 

X 

X 

3. 

Magnacard  . . 

X 

X 

/  X 

4 

Monroe  Card  System . 

X 

X 

5, 

Random  Access  Muss  Memory  System  . 

x 

X 

X 

6. 

AN/GSQ26 . 

X 

X 

7 

AN/CISQ-3H . 

X 

X 

H. 

Ci.Ii.  Search  (  timparator . 

X 

X 

9. 

Magneto Optics  Ss  stem . 

X 

X 

X 

10, 

Video  Pile  .  .  . 

X 

X 

X 

11. 

Aperture  Ords . 

X 

X 

\ 

12. 

Acstrac . 

x 

X 

13. 

Ilast.ir . 

x 

X 

If. 

O.irc  S\  stem  .... 

X 

X 
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INPUT  DATA 

EQUIPMENT  OR  TECHNIQUE 

Tol 

,  .  |  _  High 

Digitol  Row 

Information  T.,t  pho,„,,0p|,y 

Graphic 

R«f*r*nc» 

Mattriali 

15. 

Docuform 

X 

X 

X 

16. 

Microcard  .  .  .  . . .  .  . 

X 

X 

X 

17. 

Microfiche . . 

X 

X 

X 

18. 

Mosler  Document  Retrieval  Equipment  .  .  . 

X 

X 

19. 

Large  File  Document  Retrieval  System  .  .  . 

X 

X 

X 

20. 

Graphic  Data  Storage  and  Retrieval  System  .  . 

X 

X 

21. 

Filesearch . .  . . 

X 

X 

•  X 

22. 

FLIP . 

X 

X 

X 

23. 

FOSDIC II . 

X 

X 

24. 

Miracodc  System . 

X 

X 

X 

25. 

RADIR . 

X 

X 

X 

26. 

Rapid  Selector . 

X 

X 

X 

27. 

Video  Film  Converter . 

X 

X 

X 

28. 

70mm  Roll  Film  Selector . 

X 

X 

X 

29. 

Filmorex . 

X 

X 

X 

30. 

Magnavuc  System . 

X 

X 

X 

31. 

Media . . 

X 

X 

X 

32. 

Minicard  Ssstem . 

X 

X 

X 

33. 

Automatic  l  'nit  Record  Storage  and 

Retrieval  Device . 

X 

X 

34. 

t  nit  Record  Search  and  Dissemination  Dcmu* 

X 

X 

Walnut  St  stem . 

X 

X 

X 

y>. 

(R1S  . 

X 

X 

Vcrat  00  5.  .... 

X 

X 

58. 

Miciocite . 

X 

VJ. 

Memon  (’entered  PriKCssin  .  . 

X 

X  X 

•to. 

(  .oiii.il  Mark  II..  ... 

X 

X 

1 1 . 

Teimatves  . 

X 

•i.’. 

1  *n i h  lic  it  (  ards 

X 

X 
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Best  Available  Copy 


INPUT  DATA 


EQUIPMENT  OR  TECHNIQUE 

Prort*»»d 

Toxt 

Digital 

Information 

Raw 

T«xf 

High 

Rotolwtian 

Photography 

Graphic 

Rifirinct 

Material* 

43. 

Thermoplastic  Recording . 

...  X 

X 

X 

X 

44. 

Electro  File . 

...  X 

X 

45. 

Electro-Kardex . 

...  X 

46. 

Horizontal  Rotary  Files . 

*  •  a 

X 

47. 

Rol-Dex . 

•  •  i 

X 

48. 

Variadex  .  .  .  . . 

.  .  .  X 

» 

49. 

Tray  Files . 

.  .  .  x 

50. 

Vertical  Rotary  Files . 

.  .  .  X 

X 

51. 

Visible  Vertical  Record  Systems  .  . 

...  X 

52.  Multiple  Instantaneous  Response  File  ....  X 
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